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T HE SALCHA-BIG DELTA AREA is in the Tmana 
Valley of interior Alaska (fig. 1). The Area includes 

about 495 square miles of a strip, 3 to 10 miles wide and 
90 miles long, that extends from Eielson Air Force Base 
southeastward along the Richardson and Alaska High- 
ways to the Gerstle River. All the Area except the oastern- 
most part is within the S&ha-Big Delta Soil Conserva- 
tion Subdistrict. 

How This Survey Was Made 
Soil scientists made this survey to learn what kinds of 

soil are in the S&ha-Big Delta Area, where they are lo- 
cated, and how they can be used. The soil scientists went 
into the Area knowing they likely would find many sds 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of slopes, 
the size and speed of streams, the kinds of native plants 
or crops, the kinds of rock, and many facts about the soil? 
They dug many holes to expose soil profiles. A profile 1s 
the sequence of natural layers, or horizons, in a soll;,it 
extends from the surface down mto the parent materml 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisotis among the profiles 
they studied, and they compared these profiles with those 
in areas nearby and in places more distant; They classi- 
fied and named the soils accordine to nationwide uniform 
procedures. The soil series and th; soil phase are the cate- procedures. The soil series and th; soil phase are the cate- 
gories of soil classification most tised in a local survey. gories of soil classification most tised in a local survey. 

Soils that have profiles almost alike make up a Soils that have profiles almost alike make up a soil soil 
series. Except for different texture in the surface layer, series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Fairbanks and 
Tanana, for example, are the names of two soil series. 
All the soils in the United States having the same series 
nitme are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the su&e 

Figure I.-location of the S&ha-Big Delta Area in Alaska. 

soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates B feature that affects manage- 
ment. For example, Fairbanks silt loam, gently sloping, 
is one of several phases within the Fairbanks series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawmg boundaries ac- 
curately. The soil map in the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, & mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical~to show on such a 
map all the small, scattered bits of soil of some other 
kind, that have been seen within an, area that is domi- 
nantly bf a recognized soil phase. 

In most areas surveyed there are places where it is not 
feasible to classify the soil by soil series. These places are 
shown on the sod map and are described in the survey, 

1 



but they are called la,nd t,ypes and are gircn descriptive 
rmmcs. Local alluvial land a,nd Peat is n la,nd type in the 
Sal&n-Big Delta Area. 

While a soil survey is in progress, samples of soils arc 
taken, as needed, for la,boratory measnrcments and for 
engineering tests. Laboratory data from t,he snmc kinds 
of soil in other plnccs are assembled. Dnt,a. on yields of 
crops under defined practices are asscmblcd from farm 
records rind from field or plot experiments on the same 
kinds of soil. Yields under defined manngemcnt arc c&i- 
mated for all the soils. 

But only part of a soil survey is done rhcn t,he soils 
have been named, described, and delineated on the map, 
and t,he Inboratorv dat:a a,nd yield dat,a IIRVC been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way ns t,o be rexlily nsoful t,o 
different, groups of users, among them farmers. menagcrs 
of woodlnnd and rangclxnd, and en@crs. 

General Soil Map 
The general soil mnp nt the back of t,his survey showsl 

in color, the soil nssocixt,ions in the Sxlchn-Big Delta 
Area. A soil association is a lnndscnpe that 11~s a dis- 
tinctive proport~ionnl pat,tcln of soils, It, normally con&s 
of one or more major soils rind at, last one minor soil. mxl 
it is named for t,hc mxjor soils. The soils in one nssocia- 
tion may occur in another. but in :I different, pattern. 

Soils that have south-facing slopes in this association 
generally are well drnined and are free of permafrost. 
They support vegetation dominantly of quaking aspen, 
paper birch: and white spruce. Tho &Is that have north- 
facing slopes receirc less direct sunlight and commonly 
have B perennially frozen subsoil. These poorly drained 
soils support stands of stun&d black spruce. 

This sssociation occupies &bout 30 percent of tbc snrveg 
nrea. Stew and Minto soils in equal parts make up :d)ont 
60 percent, of the association, and Gilmore soils a,bout 16 
percent,. Other less extensive soils make up the remaining 
Xi percent. 

Stersc soils hare south-fa,ci;g slopes and nre free of 
permafrost. They arc well drnmed and moderntcly deep 
and range from modcmtely sloping to steep. 

Mint,o soils are on foot slopes and low ridges. They are 
ncxrl>- lcrel t,o strongly sloping and nre moderately me11 
drained. T%csc soils commonly arc underlsin by is&&d 
masses of buried ice. 

Gilmore soils are near t,hc top of h@r rid&+ They are 
modwatrly sloping Tao steep, ~~~11 drnmed, and shallow to 
very shnllo~v t,o bedrock. 

Fsirbnnks soils make up about 12 percent of the acre- 
age of thr less cstensirc soils in t,his association: and 
Ester. Goldstream, and Saulirh soils mnkc up the remain- 
ing 13 percent. Fairbnnks soils have south-facing slopes 
and are mit,hin a. mile or tmo of the Tannna River. These 
well-drained soils are gent17 sloping to steep. Tho Ester, 
Goldst~rcxm, and Saulich solls arc poorly drained rind are 
shallow to permafrost. The strongly slopm,rr to steep Ester 
soils commonly occupy areas ncnr the top of nolth-facing 
slopes. In these areas litt,le direct sunlight is receircd, and 
the mantle of locss generally is thin. Snnlich soils occupy 
positions bclov E&w soils in the lnndsrape. They wo 
gcnt,ly sloping to st,rongls sloping and are dccpcr t,o bed- 
rock t,han Ester soils. The gently sloping Goldstrcnm 
soils commonlv wo in drainsgevavs. 

Tlrc soil nssoriations in t,llr Sal&-Big Delta Area are 
~lisr~llsavl in tlw following pages. The terms for texture 
~wd ill the tit,le for scrcml of t,hc nssocia~tions apply to 
t,hc sllyf:wc l:~yw. For example. in the title for association 
l1 the words silt loams rcfcr to texture of t,he surface 
layer. 

Most of this association is moodid, but a few scattered 
t,racts are clawed and are cultivat,ed. The Fnirbnnks, 
Minto> and Steese soils are better suited to farming than 
t,he &her soils in this nssocintion. If these soils are fer- 
tilized and propcvly managed, grasses, smnll grains, po- 
tatoes> nnd other hardy vegetables can be grown. Unless 
they remain under a. pelmancnt cover of vcp&tion. thr 
stcop soils in this sssociat,ion nre susccpt,ible t,o scvcre 
water erosion. In places, if zwcxs of Mint,0 soils arc 
cleared, they xc subject, t,o unwen scttliq or pitting 
because of the melting of buried ice blocks. The shallow, 
moderately steep and steep soils are b&or suited to vood- 
land and to wildlife t,hnn to other uses. The moderat,elp 
deep, strongly sloping soils are snitnblc for hag and 
pasture. Also, t,he poorly drained minor soils. ot,her t,hnn 
the Ester soils,. arr suited t,o hay and pnsturo if they are 
artificially drained. 

1. Steese-Minto-Gilmore Association 
~~ominmtl2/ gently sloping to steep, well dvained and 
nmderately u&l dmimd silt hms that am wry shnllow 
to deep mw” bedrock; on uplands 

This a&ocist,ion is moderat,ely populat,ed by t,he various 
kinds of wildlife that frequent the wrvcy nren. Alt,hough 

This association is on uplands on a, series of high ridges 
the vegetation on t,hn Fairbanks, Gilmore, &Ii&q, and 
Steese sods affords onlv a small to moderate quantity of 

and hills that are sepaxted by rsllrxs ,md dmmnngemays browso for moose, it, is-important for the unbroken cover 

of tributaries of bhe Tannns R,iver. Elevation ranges from 
600 feet abore sea level near flood plains along t,he Ta- 
nana River to 2,000 feet on ridgetops. On the average, 
annual air temperature is 26” F and annual precipitation 
is 13 inches. The frost-free season is about 108 days. 
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it lrovidcs for animals a,nd birds t,hnt migrat,e back and 
fort,h t,” feeding IL~IXIS in nearby \-nllqs. Patches of brush 
a,I”ng smnll st,rcams and dramagcvays and on recently 
burned arcas generally provide food of good qwlit,y for 
bro\vsing anima~ls and a dense corer for smnller mxmmnls 
<and birds. llirds tend a. far bear fwd on scattered patches 
of blueberries on t,he Xs+,er and Swlich soils. Tn addition, 
fox, mice, rabbi@ and spruce grouse use tlr(! dense 
pntches of black spruce on these soils as cowl’. A few 
mink and o&r travel along the small streams: and n few 
mnrtcn, wolverine, and 1~~“s freqnrnt the rooded areas. 

Most of t,hc streams in t,his nssocintion nre small. cot, 
throu$ steep slopes1 and flrlctoxtc rapidly. Except, in n 
fcm places. these streams wc not, snit~nble for natural 
fisheries. Northern pike and whit&b. however. are in 
serer;ll lnkrs in the Arcal rind t,ront, has recently been 
pl:mted in Birch L&c. The lakes in the Area arc used as 
st”p”7xr points for migratory vaterforl. nnd s few 
ducks IN< t,hem for nestmg. 

The seveva~l lakes in this nssocint,i”n are used for such 
recrentional activities as cxmpinp, boating, and swim- 
ming. The w:ll-drained soils n,long the edges of the lakes 
pf’ov~dc excellent sites for cabins. crimps, and t$ls. Rx- 
nmg for gold in n few of t,he small streams 1s another 
recrcntionnl activity. 

2. Salchaket-Tanana Association 

This xssocintion is on broad nllovial plains and lam ter- 
I’WXS. Most of thcso soils for”& in v&r-laid sediments 
t,hnt ranges from B fer inches to many fwt thick “VW 
deposits of ~ELRI and cobblestones. ‘I‘hc s”mr\~-h:rt~ poorly 
drained a,nd poorly drained soils are sllallow to permn- 
frost,. bnt in t,he wll-drained soils. permafrost is deep ?r 
it, is lnoki~~v. On the nrernge: ;tnnnal air tcmperntore 1s 
,Ib”u+, 26” 17 and imnna~ prcclpit,ation is about, 1’2 inches. 
The frost,.free season is about 108 dnw. 

Stands of pqxr birch. cplaking aspen1 and white spruce 
are dominant on t,he mcll-drained soils in this itssociation. 
Alder. black slrucc: and willow are common on t,hc some- 
rhat poorly drained and poorly drained soils> but, sovcrnl 
large t,racts are treeless and are u,rcred rlth mosses, 
lowgrowing shrubs, and sedpn tnssocks. 

This association “ccnpirs about, 20 percent of the snr\-ey 
area. ,Sa,lch:rket soils make up abont 39 pexmt of the 
nssocintion, Tnnxna soils nbont 25 percent, and ot,hcr less 
ext,ensirr soils about 40 pwccnt. 

Salchaket soils arc on alluvial plains along the major 
rivers and streams of the snrrey arca. Theso well-drained 
soils formed in ccry fine sandy loa,m t,hat contains thin 
st,rntn of fine sandy lonm. silt loam. and sand. 

Tanan;~ soils are on allurinl plains and broad terrsccs. 
They formrd in deep silt,? sedim,!nt and are somewhat 
poorly drained. 

Ikales. Bradway, Chcna,, rind Jarris soils make up 25 
percent of t,lw acrenpc in the association. and Goldstrenm 
and Lomcts soils make up 15 percent. The sandy Beales 
soils are on 101~ dunes, and narro~v strips of poorly 

drained Ilmdmay soils arc in old nba,ndoncd strenm chnn- 
nels. The very shrrllow Chema soils are on alhwisl plains. 
The poorly drained Goldst,renm soils and the rery poorly 
drained Lemeta peats generally are near Tanam soils. 
Jar& soils are moderately deep. They generally arc near 
Salchaket soils. 

The Jarvis, Salchsket, and Tanans soils are bet,+cr 
suited to crops t,han the ot,hcr soils in t,bis association. All 
climnt~icnlly adapted crops can be grown on these soils, 
but Salchztkket and Jarvis soils t,end t,” be drought>-. Bra& 
way and Goldstream soils are snitablc for crops if they 
are artificiall,y drained, but t,ho choice of crops gcnernlly 
is restricted because of excess moist,uro in these soils in 
sprung. &ales soils arc also suitable for crops, hot, they 
arc droughty snd are susceptible to soil blowing. Chcna 
soils arc suted only to grasses and t,rces. 

In plsces stands of vhit,e spruce on the Salchnlmt and 
Jsrvis soils nro harvested to provide logs and hunbcr for 
local USC. Stands of black sl”uce on the Tunnnn. soils w” 
slow growing and have little commercial raluc. 

The midc variety of vegctnt,i”n in this associat,ion pro- 
vides cxcellcnt habitat, for wildlife. Patches of aspen, 
birch, and willow on the Jan+, S&hakct~, and Tanana 
soils provide moderatr qwmtitics of browse for moose, 
espcci:dly in winter. This vegct,sti”n also provides food 
and cover for many small mammals and birds. The Rmd- 
rosy and Goldstrcnm soils support a variety of aquatic 
plants that are used by moose in spring and in summer. 
Grasses ale grazed by a herd of bison that x-as &stab 
lishcd in the sontheastcrn part of the Aroa in 192% Most 
of the streams that flow t,hroogh or border this association 
nre used by wterfowl and furbearers. Among the fish in 
these streams arc grayling. nort,hcrn pike,, and snlmon. 

The use of t,he soils in this associat,ion for rccrontionnl 
act,irities is limited mainly t,o boatiny, cuopir~~p, hunt,ing, 
and fishirq. I\Iany RI’~.RS of the Chenn, Jarr~s: rind Sal- 
chakrt SIXIS are suit.able as si+,cs for camps and I’SCTCR- 
tional buildings, !xlt flooding and sorere strenmbm~k cro- 
sion are hazards m plnccs. 

3. Goldstream Association 
Domninmitly mmly Zewl, 1.‘001.1?/ drained silt 2onms that 
are shallow to pemrrfrost; on u7luviul plnim 

This associxtion is on brand alhwinl plains. On the 
arertlpc, annunl air temprrnt~ure is 26’ F. and arwspo 
preci$a+ion is about 12 inches. The frost-free season is 
about 108 days. 

The vegetation commonly con&s of low shrubs that 
grow from a thick mat of moss ad sedge t,ussocks nnd of 
stunted black spruce, willom, and t~amnrnck (lig. 2). 

This association occupies about 20 percent of t,he survey 
area. Goldstrosm soils nlake up more thw,n 70 percent of 
t,he association: and other less extensive soils make up the 
remaining 30 percent. 

Goldst~ream soils formed in deep silty sediment. They 
arc poorly drained, and t,hc subsoil is perennially frozen. 

Amonn the less extcnsiw soils are scattered areas of 
Tanana Eoils, n fcm tra,ct,s of Lc,metn peat, and scattered 
pabches of Snlchaket soils. Tnnann soils arc somewhat 
poorly drained, and Lemeta peats are very poorly drained. 
Snlchakct soils nro well drained. 
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Also, a few poorly drained less cxt,ensive soils in the ns- 
socmt,ion commonly support dense stands of black spruce 
and have R thick cover of moss. Many differences exist in 
t,he vegetat,ion on t,he soils in t,his association because of 
past, forest fires. 

This association occupies about 30 percent of the survey 
area,. Volkmar soils ma,ke up about, 40 pcrccnt of t,he as- 
sociation, Kennna soils 30 percent,. and Richardson soils 
15 percent. Other less extensive soils make up t,ho rcmnin- 
ing 15 percent. 

Volkmnr soils are on broad tracts on outrash plains. 
They are moderat,cly well drained and formed in silt loam 
15 to 40 inches thick 07-w rcry grarelly sa,nd or sand. 

Scnmn soils nre on ontmnsh plains and the gravelly 
morsinc. Tbev are ~vcll drained and fornwd in a mantle 
of silty mate&al 12 to 24 inches thick over gravelly ont- 
wns$ gravelly glacial till, or sand. 

R~lchnrdson soils am on ont,wash plains. They are mod- 
era,telv roll drnined and formed in dccn silty lows over 
very gmvelly deposits. 

. ” 

Chenn soils mnkc up about, 7 percent of thr nssocint,ion, 
P~cnlrs soils 7 pwcentl nod Tnnxnn soils less t,han 1 pcr- 
cent. TJocnl nllwinl land and Peat, make up n rcq smnll 
percentagce. 

Chcnn soils commonlr are on tbc moraine. Tbcr arc cx- 
cessively drained and “formed in silt,v m:hhi that is 
vcrv &llo\r over ~rsrellv and stony &cial drift,. Be&s 
soils xw on st,nbi?iznd dunes. Th&rhnre somcrbat FX- 

ates in accordance with the number of small mammals in 
the Area. 

All of the better drained soils in this association are 
suitable as sites for camps, recrentionnl buildings, and 
other intensive recr&ional uses. The scarcity of natural 
mater frontages, however, limit,s the dcsirsbiiity of many 
arcas for such I,Sl?S. 

Descriptions of the Soils 
This scct,ion provides detailed information about the 

soils in the S&ha-llig Delta Arcs. It d~~scribcs cxcb soil 
series? and then each &I, or mapping unit. The soils are 
dcscnbcd in alphabct,ical order. 

The description of n soil series mentions fent,ures t,hnt 
apply to all of the soils of t,hat series. Differences nmong 
the soils of one series are pointed ant in t,he descript,ions 
of t,he individunl soils or are apparent in the name. 

A rcpresent,ntirre profile of each series is described in 
d&ail in the first mapping unit. This profile is for use b3 
scientist,s. engineers, and &hers vim need to make highly 
tcchnial soil int,crpretations. The layers, or horizons. a& 
designated by symbols such as Al.‘BZl, rind Cl. Thcsc 
symbols have special me:ming for soil scicnt,ist,s. Manv 
readers, however, need only remcmbcr tbnt symbols br- 
ginning wit,11 “A” a,re for surfnce soil; t,bose with “IS:’ 
are for subsoil; and those wit11 “C” are for substrntnm, 
or parent mntcrinl. 

The color of each horizon is described in wrds. such 
as yellowish brown, and is also indicated by symbols for 
hue, value, and chroma, such iv IOPR 3/S Tbrsc sym- 
bols, mhicb are called ~lnnscll color notations, arc used 
by soil scient,ists t,o evaluate t,hc color of t,hc soil pre- 
cuely (Jr).* TXess at~bcrmise stated, the color terms in 
t,he survey are for moist soils. 

The texture of t,hr soil refers to t,hc rontcnt of sand) 
silt, and clap. It is dctermincd by the wray the soil feels 
mhen rubbed bet~mrcn the fingers, and it is checked by 
lnboratorg analysts. Each m:lppin_rr unit, is identified by 
a textural clnss nnmc; such as “fine sandlr loan.:’ This 
name refers to the tex-turc of the surf& lnyer 01’ A 
horizon. 

The structure is indicat,cd by t,hc ~YLV t,he individnnl 
soil particles no nlmnged in lqzer grains’ or aggrcgntcs, 
and t,hc anount of pore space bct~vccn grains. Thr st,rnc- 
turc of the soil is described by terms t,hat dwmtc strcn!$b 
or grade, size, rind shape of t,hc nggregates. For esamplr, 
a 1ay.w may consist of soil msterinls that hap-c weak, fine, 
blwky structure. 

Boundaries between the horizons arc dcscribcd so IIS t,o 
indicate their thickness and shape. The tams for t,hick- 
ness m-e abrupt, clear> gradual: snd diffuse. The shxpo of 
t,he boundary is described as smooth, uuzryl irmgular, or 
broken. 

Ot,her terms used for describing t,he soils ore defined in 
t,hc Glossary. For more genernl informnt,ion about tlre 
soils, the reader can rcfcr to tbc section “Genernl Soil 
Map,” in which the broad pnt,terns of soils arc dcscribcd. 

Following the nxnc of each mapping unit is n symbol 
in parcnt,hescs. This synbol identifies the soil or land 
type on t,he d&&d map a,t the back of this survey. 
--~ 
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Shovn at the end of each dcscript,ion of each ma,pping on stabilized dunes near 01’ next to flood plains of the 
unit are t,hc manngcment, group and the capability classi- major rivers and streams in the surrey area. The regeta- 
fication in mhicb t,he mapping unit, has been placed. The tion is dominantly white spruce and paper birch, but 
page on rhich the manngcment group is described is quaking aspen and low-growing shrubs grow on many 
listed in the “Guide to Mapping Units.” The locations of burned nrea~s. Elevation ranges from about 900 to 1JOO 
the soils in the Ares are shovn on the detailed map at feet. On the average, annual air tempera~tnro is 26” F. 
the back of this snrrey, and the acreage and propor- and annual precipitation is 12 inches. The frost-free sea- 
tionate extent of the mapping units are shown in table 1. son is about 108 days. 

In a. representative profile a very dark brown mat of 
Alluvial Land fmo roots and partly decomposed We!, about, 3 inches 

:Llluvial land [Ad) consists of soil formed in loose sandy, 
thick, overlies dark gellowish~brown slit loam about 2 

gravelly, and stony material deposited by \yater. The 
inches thick. The subsoil is dark yellomish-brow1 silt 

areas WC nest to rivers a,nd sloughs and are dlssect,ed by 
1 oam in t,he appwmost part and yellowish-brown loamy 

many small secondary c,hannels. In places the loose coarse 
c nc smd and sand below. The underlying matrrinl is at, n. 

mat,crial is corcrcd by a thin mantle of grayish fine sand 
dept,h of 18 t,o 40 inches and is olive~bromn fine sand. 

and silt. Elevation is slightly higher t,han arcra~gc stream The principal associated soils are in the Chenx. Serrana, 

level, and flooding. is frequent. and Volkm:~r series rind Tnn;ma, sandr snbsoil rxriant,. 
The regetntion IS mainly rillom and alder brush, low &ales soils have 3 t,o 10 inches of silt loxm over fine 

shrubs, and spsrsr stands of grass and sedze, but black smd, but Chena. soils have less t,h;m 10 incbcs of silt 
spruce and ,z few cottonmood (balsam poplar) grow in loam over grzwell and Xenana and Volkmnr soils hare 
places. A fcxv areas of this land type are barren of vege about 20 inches of silt loam over s;md or wry gravelly 
tation. sand. Be&s soils are similar t,o the somxhnt poorly 

Nlnvinl land is not s&able for crops. The scattered drained Tnnana soils, but Txnnna soils are somerhnt 
stands of trees hare 1Mc commrrcisl mlnc. Much of the 
v+ation. hoverer. provides food and cover for many 

poorly drained and hare a t,hicker mantle of silt loan. 

kinds of ~~~ildlif~. Rl;ln:~grment~ g~o”p 27 (VTTTF~). 
Beales soils wr suitable for limited cult~irnt,ion. pas- 

t,ure, roodlnnd. and wildlife habit,&. 

Beales Series 
Bales silt loam, nearly level (0 to 3 percent slopes) 

(BaAI.-This soil has t,hc ln.ofilr described ns representative 
III the ISrnles series are nearly lerel to moderat~cly of the series. It commonly occupies broad areas between 

steep, somcrhnt~ excessively drained soils. These soils are stabilized dnnrs and lxge outmash plains. 
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Reprcscntntive profile (KW%SWlh see. 26, T. 11 S., 
R. 12 l3.) : 

Most of this 13eales soil supports vegetation that is used 
for woodland and ZLS wildlife habit&. If ckared) this soil 
is suitable for such crops BS barley, grasses, ants, and 
hardy vegctablcs. Management group 15 (We-2). 

Beaks silt loam, moderately steep (20 to 30 percent 
slopes) P&El.-This soil is on a few narrow long ridges in 
the east,ern part of t,he snrrey a,re&. 

Runoff is rapid on t,his soil if it is cleared. The hnzards 
of x&r erosion and soil blowing are severe. 

Included with this soil in mapping i~rc a few hilly 
areas that hare slopes of 12 to 20 percent. A4lso included 
are IL fev sp& of soils that have a. surface layer oE 
sand. 

Most of this &ales soil is wooded and is nsed mninly 
as vildlifc habitat. This soil is not snit,able for int,ensi\e 
cultivation, but, if it is cleared7 it is suitable for irn- 
lrovcd lnstnrc oi- ha>:. Mnnngcment ,rrroul, 20 (Vie-2). 



Permeability is moderate in this soil. The mat,er table 
fluctuntcs froin the surface to n depth of screral inches 
dxxc t,he pwmnfvost. Unless this soil is drained, it pen- 
crxlly is snturated during most of the growing season. 
Runoff is very slow, and m places this soil is ponded in 
spring and early in summer. The hazard of erosion is 
slight,. 

Included with t,his soil in mapping nre n few small 
tracts of Txmetn peat. 

The vrgctat,ion: which is dominantjy R mixture of ?a- 
tire gx~sses and sedges, is used lxunarily as mildhfe 
habitnt. In places the rcgetation is suitable for limited 

Chena Series 
In the Chena series arc nearly lercl to undnlnting, ex- 

cc&rely drained soils on flood plnins. “ntnash pl;Gnsl 
and moraines. Thesr soils formed in a thin mant,lc of silt 
loam over wry grarclly sand. The vegetation is mainly 
paper birch? qw&l!p aspen, and white spruce, but young 
aspen, clumps of wdlow> low shrubs. and thin p&&s of 
natix grasses prom in many areas t,hnt, have been severely 
burwd. Elerat~mn ranges from 600 to 1.400 feet,. On the 
:LWI’?~,P~ annun air tcmpcraturc is 26” I?. and annual 
prccqxtxt~ion is 12 inches. The fro&free season is about 
108 days. 

In a representative profile a dark rcddisbbrown mat, of 
partly decomposed organic mnt,trr, about 1$/L inches 
thirk. overlies R surfacc layer of wry dark brown and 
dark-brown silt, loam about, 3 inches t,hick. The subsoil 
is dark yellowish-brown silt loam that cstends to R depth 
of about, 7 inches. The underlying material is yrllowish- 
brovn and dark ?-~llo~vish-bro\~n rerp grirelly coarse, 
sand t,hnt, commonly contains many cobblestones and a, 
fom other stones. 

Inclnded x?th this soil in mapping, are, R few small 
ponds, scattered depressions rhere drnmage is poor, and 
n fwy patches of stones. Also included are small tracts of 
Sennna soils. 

Most of this Chcns soil is wooded, but IL fcv areas ~vcrc 
reccnt.ly burned over. In nddit,ion, a few small arcas arc 
cult,irnted. The principa,l crops a,re barley. oats, and 
pcrennixl grasses grown for hay. silngel or pastwe. The 
wooded areas are used .RS vildlifc habitat. Stones t,hnt 
occur near the surface in plsccs are likely to interfere 
with tilla,gc if tlxy are not remoxd. I)uri!lg seasons of 
low rainfall, or if t,hc rain is poorly distrlbutcd, yields 
are likely to bc redwcd beca,uso of shortage of moist,ure. 
Management group 16 (IV-l). 

Chena silt loam, undulating (3 to 7 pwcont slopes) 
(CnBl.-This soil is on gravelly glacial moraines. Slopes 
are short and irregular. This soil is slightly dwkcr and 
cont,ains a far more stones t,hn,n Chena silt loamy nearly 
lwel, but t,he two profiles ot,herwise are similar. 

Runoff is slow t,o medium on cleared ZLIWS. The luwwd 
of water erosion is moderate. 

The principal nssociated soils are in the Jarviq Srnnnn. 
and Vollim:~r series. Che,nt~ soils ha,ve a. thin layer of silt, 
loam OTW a snbstmtum of very ~rrwclly sand. but .Jnrvis 
soils have 10 to 10 inches of st,rnMrd fine sandy and silty 
mxtwixl “wr n subst~rnt,um of gravelly sand. and the 
Ncnxnn :md Volkmar soils have about, 20 inches of silt 
lo:mm “Yer a snbst~mtum of srrnd or very ,7ravelly sand. 
Chenn soils lark the mottles of Volkmar souls. 

Tncludcd vith this soil in mappin,rr WC R few nrcns of 
soils that hare sloprs as steep as 12 prrccnt. Mso in- 
cluded arc pa,tohes of Nrnana~ soils and a few small ponds 
and poorly drxinrd dlcpressions. 

Most of this Chens soil is wooded, but R few areas are 
used mainly for barley: oats, and pewnninl grasses. A few 
burned areas are covered by scattered clmnps of brush 
and sparse stands of r&ix gmsscs. In most places t,hr 
naturnl rqet,ntion is used as wildlife habitat. This soil 

Thr nrcas of Chcnn soils arc suitable for limited cnlti- 
vntion, past,urc, wildlife habitat. and moodlu~d. 

tends to he drou@y and ~enernlly is suit,nble onlv for 
crops t,hnt need shnllom tillage. In places. stones must be 
removed before crops cnn be planted. Managements group 

Chena silt loam, nearly level (0 to 3 percent slopes) 16 (W-1). 
[GA).-This soil has t,he profile described as representatiro Chena very fine sandy loam, nearly level (0 to 3 ~xr- 
of the series. It is in broad nrcas east of Delta Junct,ion cent slopes) (ChA].-This soil ownpies n fcv scatt,ered 

Permeability is modcrnte in the silt loam and very rapid 
in the gravelly substratum. Rnnof is slor. and the hnz- 
a,rd of rater erosion is slight. The hazard of soil blowing 
is moderxte to screre. 



areas on alluvinl pla,ins along t,ho L)clta River and the 
Tanana River. It has about 5 to 10 inches of strxt,ified 
dark grayish-brown to light olix-e-brow1 very fine sandy 
loam, fme sand, and very fi”e sand over coarse sand, 
gmvel, and rounded c~obblcstones, but the profile otherwise 
is similar to t,llnt describrd as representat~ive of the series. 
Runoff is very slow on this soil. 

1”cluded with this soil in mxpping ar’o a few patches of 
stones. Also included arc small tracts of Jnrris soils. 

lRIost of this Clrcnn soil is rooded, bnt :L few sm:tll 
t,lacts are used for vegetnblc gardens. This soil is too 
droughtv and too shallov for row crops. If t,his soil is 
clcnred:“it should remain in pcrrmnial grxsscs for hay or 
pasture. ~ia”ageme”t gronp 16 (IV-l). 

Ester Series 
The Ester series co”sist,s of strongly sloping to st,ecp. 

poorly dr:tined soils. These soils are on high hills nrld 
ridges i” the nolth~wstern part of the Aren; and tlrcy 
h:rue nortll-fnrinp slopes. They arc shnllom to bedrock 
and to permafrost,. The vcgctxtio” cmrsists mainly of 
stlmtvd blnck spruces scxttw?d alder. rillov, and B thick 
gronnd cowr of n~osscs. lichols. and low shrubs. Paper 
birch also grows in plnces. EIc,x-ntion ranges from about 
1.000 to 1.000 feet,. On the BVCI’H~~F: annunl air tempera- 
t,ure is 25” F. and xn~lnnl pxcilnt,ation is 1.3 inches. Thr 
frost,-free season is 90 t,o 100 days. 

I” n lopresentntire protilc a “rat of mm sphagnum 
moss md partly decomposed moss, txigs. I~wcs; n”d 
roots, about, 12 i”clrcs t,hick. orwlies n snrfncc layer of 
TCI’T dark grayish-brown silt loam that contains streaks 
of black. 13~10~~ is dark-gray silt lon~n a”(1 very grn,~clly 
silt, loam. rhich crmtai” dal,k gra~isll-brow1 streaks. At 
a depth of nbont 16 inchrs is schist bedrock. 

The princilxtl nssoci&d soils are in the Gilmorr, 
Sxulich. and Steese series. Ester soils mc similar in depth 
to Gilmorc soils, but, the thirk s”rfacr mat, of mo~b and 
t,hta lwnmtfrost iire lxcking in ~ilmore soils. Ester Soils 
nro shnllo~wr to bedvoc,k than Snulich a”d Sterse soils. 
They arc higher 011 nort,ll-facing slopes thnrl Saulich 
Soils. JLoss :r”d pcr”mfrost, are lacking in St,cese soils. 

Most of the ncrca$;e 0 f Ester soils is under a cover of 
vegetation that provides habitat for wildlife. 

Ester silt loam, steep (30 to 45 percent slopes) iEsFl.- 
This soil has the profile described :xs reprcscntntive of the 
wries. It, has north-facing slopes xnd is 0” high hills and 
ridges. 

Reprcxntntirc profile (Sl<!/,SE$$ sec. 15, T. 7 S., 
R. 6 E.) : 

Included in mapping with this soil we n few rock ont- 
crops and small tract,s of Gilmore a”d Stecso soils. 

Es&r silt loan, s&p, is riot suited t,o cnlti\-ated crops. 
The regct:l~tion IS suit,xblc for “se as wildlife habitat,. 
illa”nger”P”t group 2.t (VIIwl). 

Ester silt loam, strongly sloping (P2 to 20 percent 
slopes) (EsD).PTllis soil is o” high hills and ridges. It has 
long slopes tha,t face north. The lo~wr boundary of the 
areas generally is “car Sanlich soils, and the “plxr bawd- 
nry genrral1.y is “ear Gilmore and Steesc soils. I)ept,h to 
bedrock or shattered rock is nbont 18 inches. but the pro- 
file othcrwisc is like that; of the soil described as reprc- 
sent,ative of the series. 

Runof? is slov~ on nnclrnred BI’PCIS~ but it is rapid if the 
areas are clenred. The hwxrd of crosio” is sewre. 

Included wit,11 t,his soil in “lapping arc a fmv small 
tmcts of Gilmore~: Snulich. and Steesc soils. 

Most of this Ester soil is under R COYPI’ of \-cgctntion 
that is used mainly as mildlifc hnbita,t. Only t,he upper- 
most few i”&s of this soil thaws in snmmer. and the 
HI’CXS are not suitable for cnlt,iv;rted crops. Management 
Gronp 24 (YIIw-1). 

Ester silt loam, moderately steep (20 to 30 percent 
slopes) [EsEj.PT1lis soil is on high hills a,nd ridges. R~moff 
is slow to medium on unc~lcnrcd :LIYVM. but it, is rnpid if 
t,he arcas UC rlcxred. The hnzard of crosion is sevwc. 

Included vit,ll t,his soil in mapping are a fern rock out,- 
crops. Also inclnded are small trwts of Gilmore. Snnlich, 
and Stccso soils. 

Most of t,llis Ester soil is under a corer of vegetation 
tha,t is used mainly as wildlife habitat,. 0111~ t,he uppcr- 
most fern inches of this soil thaws in summer, and the 
wcas are not suitable for c,altivnted crops. i!Innn:~ement 
group 24 (VII\V-1). 

Fairbanks Series 
In t,he Fairbnnks series are gent,ly sloping to strep, 

rcll-drained soils on uplands. These soils have south- 
facing slopes. The vegct,at,ion commonly consists of stands 
of mhit,c spruce and paper birc,h, b”t, qu&ng aspen is 
dominnnt, on mnrly arcas that are bnlnrd or cntover. 
Ii:levntion rnnges from about, X00 t,o 1.500 feet. On the 
nrcrsye. annual air t,empcrature is 25” I’. and annual 
precipitation is 13 inches. The frost-free season is 108 
days. 



brown silt lonm 5 inches t,hick. ‘I’ho subsoil is dark yrl- 
lowisll-brown and olive-brown silt loam :about 20 i&hes 
thick. Tbo underlying material is olive silt loam. 

The principd associated soils arc in the 1Iinto and 
Steese series. Fairbanks soils :wc similar to 1tinto soils, 
but Minto soils hare a, surface brycr of dark gra,yish 
brown! nre mot,tlrd. and commonly orerlir burled ice 
masses. I%rbnnks soils are deeper over bedrock t,hnn 
Steese soils, which bsce 20 to 40 inches of silt loam over 
bedrock. 

li’airbnnks soils are used for cult,ivatcd crops, pasture, 
hay, and rccreat,ion and as wildlife habitat. 

Fairbantks silt loam, moderately sloping (7 to 12 per- 
cent slopes) IF&).-This soil has the profile described as 
rcpresentnt,ivo of the series. It is on low ridges rind on 
t,he middle and lorcr puts of long slopes that fat-c sontb. 
The lamer bwndn~ry of this soil gcnerall~ is near Ifinto 
soils, nud the upper bonndnrg genw;lll.~ is IIWT St,ees(? 
soils or t,llc strongly sloping Fairbanks soil. 

Reprcscntnt~ivc profile (SE1/,SWl/, sw. 13, T. 7 S., 
R. 5 E.) : 

are steeper t~hnll t,his soil. 
Most of t,his Fairbanks soil is wooded, but a few areas 

are cultivated. The prineip;d crops zne perennial grasses, 
oats, bsrlcy> pot,atocs> and hardy vcgetnblcs. Manngement 
group G (IIIC-1). 

Fairbanks silt loam, gently sloping (3 t,o 7 percent 
slopes) [F&I.-Some areas of this soil are on scattered low 
bills and ridges, and a few :na~s are on broad ridgetops 
nem t,he Tnnnna River. Slopes generally are long and 
smoot,h. On low ridges rind on foot slopes this so11 com- 
monly is nest t,o areas of Mint,o soils, and on ridgetops it 
is next t,o RI’CBS of st,ccper Fairb;mks soils and Stwse soils. 

R,nnoff is slow to medium on cnlt,ivnt,cd ueas. The baz- 
ad of mat,er erosion is moderate, 2nd t,hc hnznrd of soil 
blowing is slight. 

Included with t,bis soil in mappin,rr UPC small trwt,s of 
Mint,o and St,ccse soils. Also inclodcd arc :I few arcxs of 
Fa,irbnnks silt loam. moderxtelv sloping. 

Most of this Fairbanks soil is nwoded. hut, a few xrcas 
a,re cnkirat~ed. The principal crol~s arc pwcnnial gnsscsl 
oats, barle.y, potntoes, and bard.\- vcget~ables. Mnnapcnrent 

Fairbanks silt loam, strongly sloping (12 to 20 per- 
c,ent slopes) (FaDi.-Arcas of this soil commonly are dis- 
sc&d l;y in:rn~ small dminn~~cnxys. Slopes “arc long. 
Depth t,o bedrock gcncr;lll,v is 40 t,o’50 incbcs. The upper 
boundary of nrens of t,bis soil gcnerall~ is nest, t,o Gilmore 
and Stccse soils that occupy bigher positions on t,he land- 
scxpc~ Tbc lower bonndary is nest to Mint0 soils and t:o 
otlwr Feirbnnks soils that. arc less steep. In xddition. n 
few arws :II’C nrxt, t,o soils of the l?sti:r and Saulicb swirs. 

Rrrnoff is medium t,o vapid on clrarcd RI’E~ of this soil. 
The baznrd of vmtrr erosion is swere. 

Inc~ludcd nit11 this soil in mapping nc smnll t,rncts of 
Fnirb:mks silt, loam. modrratcly steqx Also included are 
small tracts of Minto and S&se soils. 

Most of this Fnirbanks soil is wondcd. but n frw nrcxs 
are used cbiefl,v for prowin,rr percnui:rl prns.scs for hny. 
silxgc; or past~urc. Oats and ba~rley nre also grovn in D 
fev plnccs. J’Inllngmcllt group 14 (IV~l). 

Fairbanks silt loaFt moderately steep (20 t,o 30 per- 
cent slopes) [FOE).-Tins soil is on high ridges. Slopes gen- 
crnlly arc smooth. The RLWS arc dissected by small drain- 
ngewars in n. fm plaws. The lamer bowndnry of awas of 
t,bis s&l commonly is next to Fairbanks soils that, ax 
less steep, and the upper boundary generally is ncut, to 
soils t,lrn,t arc sl~llo~n~ to bedrock. 

R~unoff is rapid on this soil if it is cleared. Tbc lmznrd 
of v-n&r erosion is swerc. 

Included mit,b this soil in mapping WC patches of 
Stecse soils and B few nrcas of steeper Fnirbnnks soils. 

This Fa~irb;mnks soil is used mainly ns woodland and as 
wildlife babit,a,t. It is too steep and too suscept,iblr to 
wxt,er erosion for cultivated crops. If this soil is clcnred, 
it is suit;able for growing perennial grxsscs for pasture 
or ll:lF ivan:1gcme11t group 19 (V&l). 

FaIrbanks silt loam, steep (30 to 45 portent slopes) 
iFoF).-‘l’bis soil is on high bills and ridgetops. 

Runoff is very rapid on this soil if it~is cleared. The 
hazard of nxtcr erosion is very severe. 

Incl~tdcd vit,h this soil in mnpping arc small nrcas of 
IMer and Steesc soils. 



Permeability is moderate in the silt loam. Runoff is rapid 
if this soil is cleared. 

Included with this soil in mapping arc a fern rock out- 
crops and patches of very shallow soils t,bat are underlain 
by rock a,t a depth of 5 to 10 inches. Also included we 
small tracts of Stew soils and a few small areas of IX&r 

Goldstream Series 

soils. 

In the Goldstream series are nearly lcrel to gently 
sloping, poorly drained silt loams that ha,ve a perennially 
frozen substratum. These soils are on broad alluvial 

This Gilmore soil is wooded. It is too steep, droughty, 
and suscept,ible to water erosion for improved pasture or 
cultivated crops. Management gronp 19 (Vlel) 

Gilmore silt loam, moderately sloping (7 to 12 per- 
cent slopes) (GmCl.-This soil occupies a few scattered 
areas near t,he t,ops of high hills. It generally is next to 
other Gilmore soils t,bat are steeper and t,o areas of S&se 
soils. 

RunoB is medium on t,his soil if it is clewed. The haz- 
ard of rater erosion is moderate to severe. 

Included \vitb t,his soil in mapping arc a few areas of 
Gilmore silt loam, gently sloping, and small trnot,s of 
St,cfsc soils. Also included are small areas of soils that arc 
rcr,y s21:1110w to rock. 

Most, of this Gilmore soil is mooded. If tllis soil is 
cleared. it, is snitzrble for pastnrc, hay, and crops that, need 
&:LIIoI~- tillago. X:ulngemcnt. group 15 (W-2). 

Gilmore silt loam, strongly sloping (12 to 20 percent 
slopt~s) iGmD].-This soil is “11 hills and ridges. Slopes face 
solltll n,nd nrc f:lirl>: long. In places the uws xre dissected 
by nH,ny smxll Ilr~:rllln~-o\~~x~s. This soil gemr:~ll~ is next 
to nrcns of other Gilmore soils an<1 of Stcesc soils. 

Runoff is medium to r:rpid on this soil if it is cleared. 
Tbc haznrd of erosion is X~~CI’C. 

Inclndcd wit;11 this soil in mapping WY: a few rock “IIt- 
rrops xnd mnny small spots of soils tbxt arc Icss tlxm 10 
inclw deep “I-W bcduock. .Uso included nro Gilmore 
soils t,llnt aw steep and small tracts of Stwsc soils. 

Ilost, of this Gilmow soil is vroodcd nu(l is ~csc(l as wild- 
life habitat,. If t~his soil is clearedl- it, is suitable, for pcren- 
nial fYnssrs for bay or pnstnre. 3rnnn$!cmellt~ group 15 
(n-2). 

Gilmore silt loam, steep (30 t,” 45 pcrccnt slopes) 
iGmFI.-This soil ownpics scattered area,s on hi& bills and 
ridges. 

R~unoff is \-cry rapid on t,his soil if it is clcnred. The 
l~az:nd of v-ntcr vosion is rcry ~CTEI’D. 

Included with this soil in rrnpping arc a few rock ant- 
crops. Also included are pat,cbes of Gilmorc soils that we 
very shnllo~~. 

Most of this Gilmore soil is wooded and is used as wild- 
lift bxbit~nt. It is to” stew for cnlti~vnt,i”n or for im- 
proved pasture. Manngcmel;t group 23 (VIIe-1). 

Gilmore silt loam, very shallow, steep (30 t,o 45 por- 
cent slopes) [G&i.-Some areas of this soil are on hillsides, 
and otbcrs are on bluffs that rise abruptly from stream 
:1,1x1 rircr valleys. %ptb to bedrock is less t,hsn 10 inches 
and the ma,ntle of silt loam ra,npcs from 5 to 10 inches 
in t,hickness over schist, but t,be profile ot,hermise is like 
tluxt described as rcpresentatire of the series. 

Runoff is very rapid on this soil if it is cleared. The 
bnzwd of Inter erosion is very severe. 

Included wit,11 this soil in mapping are patches of bare 
rock. 

Most of tbis Gilmoro soil is mooded and is used as 
wildlife habit& It is too steep a,nd droughty for cnlti- 
rated crops or for improved pasture. &nagement group 
23 (VI&1). 



plains and valley bot,t”ms. The vegetation consists of low 
shrubs, mosses, and sedge t,ussocks that, nrr about, 12 to 
18 inches in dinmetcr and as much as 18 incbcs in height. 
Elevation rnnpcs from 600 t,o 1,200 feet. On the arcrqge, 
annun air temperat~nro is 25” F. and a~nnual preclplts- 
Con is 13 inches. The frost-free season is 108 (1a.w. 

In a reprcscntnticc profile :L dark-brown and black mat 
of moss. roots, rind pwtlr decomposed organic: matter, 
about 7 inches t,bick, overlies n surface layer of black silt 
loam about, 1 inchrs t,hick. The underlping material is 
da,&gra,y silt loam that contains brow1 to dark rcddish- 
bronm mott1cs. 

Goldstrcam soils are mainly near Lemcta, Mint”, Snu- 
licb, and Tanana soils. Gold&ream soils RX silt,p: and 
Lernetn soils consist, of deep peat that is pwcnninlly 
frozen at, n dcpt,h of 15 t,o 30 inches. Goldstrcxm soils are 
similar to 1\Iinto and Snulicb soils, but Minto soils ne 
dark grayish brown and generally are underlain by 
decplv buried discont,inu”us masses of ice, rather than 
conti;iu”us permafrost. Gold&ream soils have a thicker 
surface mat than Tanann soils and are sbnllovw to per- 
m;~frost~. Tbev are more strongly ac,id than Snulich soils. 

Goldstrr& soils UC used mainlv ns wildlife habitat. 
If these soils are adequntcly drai&d, they are suitable 
for hnyl pasture, snd a few cultivated crops. 

Goldstream silt loam, nearly level (0 to 3 percent 
sloprs) iGtAi.-This soil has the profile dcscribcd a,s wprc- 
se~ntative of the scrirs. It occupies broad flat,s on :dlurial 
plains. 

Represent,atirc profile (SWl/,S\V% sec. 9: T. 5 S.! 
R. 4 E.) : 

I’crmenbility is modlpmte in the silty sediment, but it is 
restricted by pcrmnfnxt,. On uncleared areas t,he zone 
above the pcrmnfrost is a1nxy-s r-et,. Runoff is very slow, 
and the hnznrd of erosion is slight. 

Included with this soil in mappin,: are a few smnll 
ponds and spots of Lemeta peat. Also mchlded we small 
tracts of Tanann soils and a fern patches of Bradmay 
soils. 

Xost of the vegetation on this Goldstream soil is used 
as wildlife habit,& If the cover of moss is removed and 
the soil is adcquntely drained, the arcas we suitable for 

growing hardy ve@ables t,hnt mature early, for hay and 
p&me plants, and for oats and buley for forage. Man- 
ngement group 17 (IVW1). 

Goldstream silt loam, gently sloping (3 to 7 percent 
slopes) (GtB).-This soil oc,cnpies scattered areas on valley 
bottoms and allurial fans. 

If this soil is cleared. runoff is slow to medium. The 
hazard of erosion is modcmtc. 

Incladcd mit,h this soil in mapping are patches of 
Saulich and Mint,” soils and soils on nearby foot slopes. 
Also included are a fern sandy natural levees along small 
streams. 

All of tlris Goldstrrnm soil supports native vegetation 
t,hst is used mainlv as &dlifc b:tbit,at. If tbc surface 
mat is remorcd and the soil is nrt,i!+inllr drainrd. the 
aroxs arc suitable for graving hardy &getsbl~~~‘thxt 
mature early. for pcrcnnninl grasses, and for oxts and 
barley for forage. i%nxgrment group 18 (IVw2). 

Goldstream Series, Gravelly Subsoil Variant 
The Goldstream, gravelly srtbsoil rariants, consist of 

nmrly level, poorly drained soils. These soils a,re on low 
terraces that arc slight,ly nbovc flood plains. The w&a- 
tion consists of black sprncr and of R dense ground cover 
of mosses a,nd low shrubs. Elev:rtion rang.cs from about, 
700 t,o 800 feet. On t,bc avcra,rre, annual air t~emperature 
is 26’ F. and annual precipitation is 13 inches. The frost- 
free se,as”n is 108 dnrs. 

In a representatixcc profile a very dark gray mat of 
partly decomposed moss, t,wigs, a,nd leaves. ;Ibout 4 inches 
thick, overlies a surfncc layer of blxrk silt loam, about 6 
in&es t,hick. that contains pat,clms of very dark brown. 
The underlying mnt,erinl is mot&d dark grayish-brown 
gravelly sandy loam ;md olive-pray rery gravelly sand 
that extends to n depth of more than 38 inches. 

The principill associated soils we in t~he lIeales and 
Ncn;ms series. The Goldst,rcam, gran41y subsoil variants. 
we similar in texture of the surfax layer to the some- 
what escessirely drained Be&s soils, but t,hoir sub- 
stratum is gravelly sand and that, of Ileales soils is fine 
sand. The Goldstream, gravelly subsoil variants, lack t,he 
dark yellowish-brown silt loam subsoil typical of the mell- 
draimd Ne~nnn,z soils. 

The Goldstream, grwell>~ subsoil variants, are used 
mainly as wildlife habit,&. If these soils are adeqmxtely 
drained, they are suitable for a fern cultivated crops and 
for hay and past,urc. 

Goldstream silt loam, gravelly subsoil variant, nearly 
level (0 to 3 percent slopes) l+~Al.-This is the only Gold- 
stream, gravcl!y subsoil vnnant mapped m the survey 
aren. It occupies n fev low terraces that are slightly 
above flood plains. 

Reprcsentativo profile (NWl/,NW/, sec. 16, T. 10 S., 
R. 12 E.) : 



Gravel Pits 
Gravel pit,s [Gvl consists of excavations along flood plains 

of t,he Tannna River and on outwnsh plains southeast of 
Delta Junction. On flood plains these pits commonly are 
at a depth of several feet below the normal water table, 
and they are pondcd during most of the summer. On out,- 
mash plains thcsc pits generally are at a depth of about 
10 to 20 feet. and they seldom are ponded. 

The bot,tonx of most Gravel pits arc almost barren of 
vegetation, but the edges generally are under a cover of 
alder, sspen sprouts, brushy willow, and young paper 
birch. These areas generally are not suitable for pasture 
or for t,rees. In places, however, the vegetation provides 
exccllent~ browse and ccwer for various kinds of wildlife. 
Areas of Gravel pits smaller than 5 acres we indi&ed 
on the detailed soil map by t,he conventional symbol for 
gravel pits. Xanagcment group 26 (VIIIs+l). 

Jarvis Series 
In the Jnrris series are narly level, -&I-drained very 

fine sandy loams. These soils are on alluvial plains and 
low terraces along_: t,he major streams of the &XI. The 
vegetation is dommantly paper birch and white spruce, 
but a fern stands of cottonvood (balsam poplar) grow m 
places. Eloration ranges from 600 to 1;200 feet. On the 
average> annual air temperature is 25” F. and annual 
preclpltation is about 12 inches. The frost-free season is 1 <A” 1~-~- 
[LDOUL 1vn ailys. [LDOUL 1vn ailys. 

In a representative profile (fig. 3) a dark reddish- In a representative profile (fig. 3) a dark reddish- 
brown mat of partly decomposed moss, leaves, and twigs s, and twips 
overlies a, surf& liver of verv dark &-wish-brown slit overlies n surface layer of very dark grayish-brown silt 
lor loam and dark grayish-brown very fine sandy loam. The 
silt loam contsins streaks of dark brown. and the very 
fine’sandy loam contains streaks of dark yellowish brown. 
Below i$ grayish-brown and olive-gray wry fine sand, 

about 19 inches thick, that contains thin lenses of silt. 
At a depth of 26 to 40 inches is very gravelly coarse sand 
that contains many rounded pebbles and c,obblcstones. 

The principzd associated soils are the Bmdway, Chenn, 
and Salchaket soils. Jarvis soils lack the permafrost that 
is in the poorly drained Bradway soils at a modelate 
depth. They arc deeper over very grnvelly sand than 
Chens soils and shnllo~~er to very gravelly szmd t,han 
Salchaket soils. Chcnn. soils are less than 10 inches deep 
OYW very gravelly sand, and Salchnket, soils are more 
than 40 inches deep ovei- very gravelly sand. 

Most arcas of Juvis soils are wooded. A few areas are 
used for p&we: hay. rind cultivated crops. 

Jarvis very fine sandy loam, moderately deep (0 to 3 
percent slopes) [Jai.-This soil has the profile described as 
represcnt,ntirc of t,he series. It is on nllurinl plains and 
low terraces along the Tannna and Sxlchn. Rivers. 

Representntivc profile (SW%XW$& sec. 19, T. 5 S., 
R. 5 IL) : 

Permeability is moderate in the silt loxm, moderately 
rapid in the very fine sand, and ra,pid in the very gravelly 
substratum. Runoff is slow. The hazard of mater erosion 
is slight,, a,nd t,hc hazard of soil blowing is moderate. 
Streambank erosion and occasional flooding are hazards 
in a fern places that a,re next to rivers. 

In places arene. of this soil are scarred by narrow 
abandoned stream channels that are a foot or t,mo lower 
in elevat,ion than this soil. In most places these chnnrxls 
can be leveled t,o avoid irregular boundaries in farm 
fields. Included mith t,his~ soil in mnpping are a few 
areas of Brsdwny soils in abandoned stream channels. 
Also included are 5 fcm spots that are shallow to gravel 
and small tracts of Salchaket and Taxma soils. 

Most of this jarvis soil is wooded and is used as mild- 
life habitat. A fern arez~s, however, nro used for improred 
pasture and for cultivated crops. The principal crops are 
hardy vegetables, perennial grasses, barloy, oats, and po- 
tatoes. Management group 5 (I&-l). 

Jarvis very fine sandy loam, shallow (0 to 3 percent 
slopes) (Js).-This soil occupies a fern scattered tracts on 
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Local slluvial land and Peat is ponded in spring. The 
peat material remains wet throughout the summer. 

Included with this land t,ype m mapping are n few 
sma,ll pcrmnncnt ponds nml spot,s of gravel. Also in- 
cluded are soils at the edges of depressmns that have B 
surfxc la,yer of thick Ii&t-gray silty material over n 
dark reddish-brown, sa,ndy or gravelly, cemcntcd subsoil. 

The areas of Local a~llnvinl lnnd and Peat are used for 
wild hay and pasture and as wildlife habitat. Mange- 
mcnt, group 22 (VIW-‘2). 

Lemeta Series 

to a depth of more t,lmn 60 inches. 
T,emet,n soils a,rc mninlr near the Goldstrrxm. and 

‘I‘:u~aun soils. They are &ilnr to the poorly drxincd 
Goldstrcnm soils and t,hc somewha~t poorly drained Tn- 
nnnx soils in Inring a permninlly frozen sl1bst~mtnm. 

Areas of Lemetn. soils nrn cased mainly ns xildlifc 
habitat,. 

Lemeta peat (0 t,o 3 porwnt slopes) Ilpl.-This is tile 
only Lcmct,x soil m:lpl~:d in the Area,. It is in muskegs 
that genernlly nre next to large tracts of Goldstrenm. and 
Tannna soils. 

Tbo mater table is slws~s at or ncnr the surface in this 
soil. R,enct,ion rangcs from extremely acid t,o strongly 
acid. Depth to permafrost r;mgcs from 1.i to 30 inches. 

Included with this soil in mapping are a few small 
ponds. Also included are small areas of Goldstream and 
Tmnna soils. 

This Lemeta soil is under a cover of natural veget,at,ion 
that is used mainly as wildlife habitat. It is not s&able 
for cultivated crops, and artificial drainage for this pur- 
pose is not feasible. Nanngement group 25 (VIIm-2). 

hills. The wgctat,ion consists mainly of paper birch, 
?uaking aspen, and white spruce, but black spruce grows 
m a few places. Elcvstion ranges from 700 to 1,209 feet. 
On the arcrage, annual air temperat,urc is 26” F. and 
annual precipitation is 13 incbcs. The frost-free season is 
108 days. 

In a representative profile a very dark brown mat of 
p:utl~y decomposed forest lit;tcr, about 3 in&s thick. 
owrlies zt snrfacc layer of rery dxk grayislvbrown and 
dark-brown silt lonm nbont 5 inches thick. IZ&xa is dark 
g’apish~brown silt loam t,hnt contains mottles of yellom- 
ish brown and brown to a depth of 40 inches or more. 

The principal nssocintcd soils are in the Fairbanks, 
Goldst,reary, Sanlicb. and Tnnana series. lUint,o soils lack 
the brovnlsh subsoil of I~airbnnks soils and the permn- 
frost that occurs in t,he Goldstrwm, Snnlich, and Ta,nnna 
soils. In addition, the mat on hlinto soils is t,hinner t,han 
thilt on Goldst~rcxm a,nd Sanlich soils. 

hlint,o soils WC used for p&ur.el Imy, n,nd cnltiratrd 
crops. Tbcy are also used as roodland, as wildlife habi. 
ta,t. a,rld for recrent~ional activities. 

Minto silt loam, moderately sloping (7 to 12 percent 
slopes) [MnCl.-This soil has the profile described as reprc- 
scnta,tive of the series. It, is on foot, slopes of big11 ridpcs 
i~nd on 10x7 hills nczt to alluvial plains. Slopes generall?; 
nrc smoot~ll and long. 

Representntiw proGIn (SW’!/,SW$~.~ sec. 4, ‘1~. 7 S., 
R. 5 E.) : 

Minto Series Permeability is moderate in this soil. Runoff is medium 
on cleared areas, and the hazard of water erosion is mod- -. 

In the Mint” series are nearly level to strongly sloping, 
moderately me11 drained silt loams that generally a,re 

crate to severe. Cleared was are susceptible to uneven 

underlain by large masses of ice at a depth of 6 feet, or 
settling or pitting because of the melting of ice blocks 

more. Thcsc soils are on foot, slopes of ridges and high 
below the surface (fig. 4). In some places uneven settling 
t,akes place immediately after clearing, in others it takes 
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Representirtive profile (SW?@W$!! SW. 13, T. 10 S., 
R. 11 E.) : 

Inclndcd n-it11 this soil in mapping arc a few small 
dcprcssions that. nro pondcd. Also Inclnded 81’0 small 
tracts of I3onles. Chrnn, and Volkmar soils. 

Most of this Snnnnn soil is moodcd. but a fcv wets arc 

slopa) INaD).-This soil is on gravelly moraines. Slopes 
are short and choppy. The subsoil is slightly rcddcr than 
that in t,he soil dcscribcd ns qrcscntxtivc of the series, 
but the two profiles otherwise are similar. 

Runoff is medium to rapid if this soil is cleared. The 
hazard of Irater erosion is s~were. :uul t,he hazard of soil 
blowing is modcmt~e. 

Included with t,his soil in mnpping arc patches of 
Chena. soils and a. few small drpri:ssions that arr ponded. 

Most of this Sena,nn soil is flooded rind is used as vild- 
life hnbitnt. If this soil is cleared, it is s&able for peren- 
nial grasses and a few grain crops. Mnnngemcnt group 15 
(TVP-9\ 
\- _ -I’ 

Nenana silt loam, sandy subsoi$ nearly level (0 to 3 
percent slopes) (NeAl.-This soil 1s on dunes next to 

The mantle “f siltp Inaterinl generally ranms from about 
IS t” 20 inches in tlricknes. but where it is owr very graurlly 

allnvia~l plains and ontvash plnins. The underlying, r&e- 

sand it ranges from 12 to “4 inc,,rs in tlrieknrss. Reaction rial is fine sand, but the profile otherwise is simllnr to 
genrrnllg is strongl,v neid in t,lw A and B horiaons, but it that of t,he soil described as representative of the series. 
ran~t’s from medi”m ad,1 to neutral in t,,f! c Iroria”“. The silty material generally is about 20 inches in thick- 

Permeability is moderate in the silt loam and very rapid ness? but it ranges from 15 t,o 23 inches in thickness over 
in t,he very grarellv substratum. R,unoff is slow. The deep fine sand. 
hsz:nrd of vrnt,cr erosion is slight, and t,he hszard of soil Permeability is rapid in t,hc fine sand. The hazard of 
blowing is modrrat,e to severe. soil blowing iS moderate. 

Included with t,his soil in mapping a,re smsll t,rncts of Included with this soil in mapping are small tracts of 
Bc&s, Ch~nn: and Volkmnr soils. Volkmar soils. Also included arc a few arcas of Be&s 

Most of this Srnann. soil is wooded and is used as wild- 
soils on sandy knolls. 

life habit,at. Many trxctsl holrcrcr. arc used for cult,ivnted Most of &is Nena~na soil is wooded. but a few areas 

crops, pnst,nre, and ha>-. The principal crops arc hardy are cult,ivatcd. The principal crops are hardy vcgctables, 
vegetables. potatoes! perennial gmsscs, oats, and barley. pot,atoes, pererrninl grasses> oats, and barley. The wooded 

Management group 10 (II&1). areas are used as wildlife habitat. Management group 10 

Nenana silt loam, gently sloping (3 to 7 percent 
(IIIS-1). 

slopes) iNoB].-This soil is on low moraines next to ontlvash 
Nenana silt loam, sandy subsoil, undulating (3 to 7 

plains. Its subsoil is slightly redder than t,hat in t,he pro- 
percent slopes) (N&).-This soil occupies a few areas on 

file described as represent&w of the series; but otherwise outwash plains that generally are next to stabilized dunes 

the t,wo profiles are similar. 
and flood plains of former glacial rivers. Slopes gcnernlly 

Runoff is slow to medium on cleared areas. The hazards 
are short and irregular. This soil has t,hc profile described 

of water erosion and soil blowing are moderate. 
ns representative of the series, except that it is underlain 

Included with this soil in mapping arc small tracts of 
by fine sand. Depth to fine sand is about 18 inches, but it 

Beales, Chena, and Volkmar soils. 
ranges from 10 to 30 inches within short distances. 

Permeability is rapid in the fine sand. Runoff is slow 
Most of this Nennna soil is wooded, but n few areas are to medium on cleared arcas. The hazards of water erosion 

cult,ivated. The principal crops xre hardy rcgctablq po- and soil blowing are moderate. 
tatoes, perennial grasses. oats. and barley. The wooded Included wit,h this soil in mapping. are small tracts of 
areas are used ns mildlife habitat. Management group 9 Beales soils on sandy knolls. Also mcluded are small 
(IIIe4). tracts of a moderately s&p soil that has short slopes. 

Nenana silt loam, moderately sloping (7 to 12 per- Most of this Nenana soil is wooded, but a fern arcas 

cent slopes) [N&l.-This soil is on low gravelly moraines. are cultivated. The principal crops we hwdy vegetables, 

Slooes are short. The subsoil is slirrht,lv redder than t,hat 
potatoes, perennial grasses, oats, and barley. The wooded 

in t’hc soil described as represent&e” of the series, but 
areas are used as wildlife habit,& Management group 9 

the two profiles othcrwisc are similar. 
(IIIe4). 

Runoff is medium on cleared arcas. The hazard of water 
Nenana silt loam, sandy subsoil, rolling (7 to 12 

erosion is moderate to severe, and the hazard of soil 
percent slopes) INK).-This soil is on stabilized dunes on 
outwash plnins next t,o former flood plains. Slopes are 

Morning is moderate. short and chouuv. This soil has the nrofile described as 

cultivated. The principal crops arc hardy vcgetnbles. po- 
Mocs, pcrenninl grasses, oats, and barley. The rooded 
areas are used as wildlife hnbitxt. ;\l:magunrnt, group 9 
(IIIe4). 

Nenaha silt loam, strongly sloping (12 to 20 pcroent 



ing. 
Represent,ative profile (SW?@Wl/ sec. 24, T. 10 S., 

R. 11 $2.) : 

Salchaket Series 
The S:rlchnIxt~ series c011sists of ncnrly lwcl, w!ll- 

dr:tincd soils t,hat formed in medim-t&wed sediment 
lnid flown by Inter. Tlresc soils n,re on broad nllnvi:~l 
plains next to rircm rind st,rcams. The regetntion consists 
mninl~ of palm birch, scnttwed st,nnds of cottonwood 
(bnlsnm poplar) ~ and whit,c spn~c. Ele\:stion ranges 
from COO t,o 1.200 feet,. 011 t,hc nrerape, nnnnal xir tcm- 
pernture is 26” F. and annual prccipit~ation is 12 inclm. 
‘The frost-free scmon is abont~ 108 di~ys. 

In a representative profile n vcrr dark bran-n mat of 
part,ly dccomposcd moss. roots, rind “t,hcr forest litter, 
about, 3 inches thick, orcrlies n surface lnyer of rery dark 
grsyish-brown and dark-brown x-cry fine smdy loa,m 
about 4 inches thick. The underlying material 1s dark 
grayish-brown and gmyishmbromn very fine sandy loam 
and fine sandy loam over grayish-brown finely stratified 
fine sandy loam, silt loan and l-cry fine sand. This matc- 
ria,l contains streaks of dark yellowish bromo and dark 
brown nnd olive gray. 

Salchaket soils penerallp arc near Rradmay, Jnrvis, 
sod Tanana soils. They lack t,he pcrmninll?; frozen sub- 
stmhun typical of Rmdway soils and of the dominantly 
silty Tanana soils. In addition. Snlchaket soils lack t,he 
high water ta,ble present in Bradway soils. Salchaket 
soils are deeper to very gravelly sand than Jnrvis soils. 

Most areas of S&haket soils are used for cultivated 
crops, woodland, p&me, and hay, and as wildlife hsbi- 
tat. 

Salchaket very fine sandy loam (0 to 3 percent slopes) 
[Scl.-This is the only Salchaket soil mapped in t,he survey 
area. It is on alluvial plains next to rivers and large 
stmams. 

Reprcscnt,atice profile (SWl/,NW/, sec. 18, T. 9 S., R. 
10 lx.) : 



habitirt. habitirt. 
Saulich silt loam, moderately sloping (7 to 12 percent Saulich silt loam, moderately sloping (7 to 12 percent 

slopes1 iSuCi.-This soil has the profile described ZLS reprc- slopes1 iSuCi.-This soil has the profile described ZLS reprc- 
scntntive of t,hr series. It is on foot slopes of high bills and scntntive of t,hr series. It is on foot slopes of high bills and 
ridges and has long slopes t,hat face north. ridges and has long slopes t,hat face north. 



Steese Series 
In t,he Stecse series nre moderately sloping to steep, 

well-drained silt lo;mls that ax underlain by bedrock. 
Tbesc soils BE on ridges and hillsides and have slopes 
that face south. The vegetation is dominantly paper birch, 
quaking aspen. and vhitc spn~c. Eleration ranges from 
about 800 t,o 1.900 feet,. 011 tbc ave?xge: nnnnnl aiv t,cm- 
peraturc is 26’ F. and nnnnnl preclpltation is 13 inches. 
The frost-free scnson is about, 10s days. 

In a repn?sent,at,ire profile n dalk reddish~brown mat 
of drcomposing organic mxtter and soots, about 2 inches 
thick! overlies B surface lnrer of dark-lxown and brown 
silt loam about 4 inches thi‘ck. The subsoil is dark yellom- 
i&brown and olive-brown silt lo:m~ about, 15 inches 
Urick. The undcrl~inp mate& at n depth betnwzn about 
19 and 22 inches,‘is oliw silt loam. Slxlttemd schist bed- 
rock estcnds to a dtrpth of about 2X inches, whwe it 
g:mdes t,o solid rock. 

Athens of St,ecsc soils are suitable for cultivated crops, 
pastnre. Irny, woodland, wildlife habitat,, and rccreationnl 
:lct,irities. ” 

Steese silt loam, moderately sloping (7 to 12 percent 
slolx~s) I&C).-This soil has tdle profile, descrilxd as rep- 
rcnxltntire of the swics. it is on hillsides and broad ridge- 

Permcabilitv is moderate in this soil. Runoff is medium 
on cleared a&~s, and the hazard of water erosion is mod- 
erate to SeTTxt. 

Included with t,his soil in rmrpping are a few undulnt- 
ing ~IXBS. Also included are patches of IMer, Fairbanks, 
Gilmore, and Mint” soils. 

Most areas of t,his St(wse soil are flooded. but a fern 
arc:ls are cultirnt,cd. The pCncipx1 crops xc hwdy rcge- 
tables, pot,atoes, perennial g~‘asscs, oats: and barley. The 
wooded al‘en~ are used as wildlife hsbAnt. Mnnngcment 
group 6 (II&1). 

Steese silt loam, strongly sloping (12 to 20 percent 
slopes) iSvDl.-This soil is on hi,& ridges and hillsides on 
slopes t,hnt face south. Runoff is medium to Inpid on 
clenx%d areas. The hazard of writer erosion is sccere. 

JIost neas of t,his Stwse soil :ne voodod xnd :1x nscd 
as wildlife habitat. A4 few ZLPWS nre clcsred and are used 
mainl:- for growing perennial grasses for hi~y 0s pasture, 
though ants and bnrloy gram in places. hlnnxgenxnt 
group 11 (IVe-1). 

Steese silt loam, moderately steep (20 t.o 30 percent 
slopes) ISvEl.-This soil is on hi@ bills and ridges on 
slopes that, face south. If t;bis so11 is vlenredl runoff is 
rapid a,nd t,hc ha,znrd of mat,e:r erosion is se~wc. 

Included mit,h this soil in mapping are small tracts 
of Est,cr, Fairbanks, and Gilmon: soils. 

This St,c?sr soil is wooded and is used xs vildlifc hrrbi- 
tat. JInllngcmcnt~ g”oup 10 (VIe~l). 

Steese silt loam, steep (30 to 45 percent, slopes) WI.- 
This soil occupies ~IWLS near the top of high ridges. 
Slopes fncc sont11. 

If this soil is clcnrcd. runoff’ is very rxpid and tlw haz- 
ard of w&r erosion is vwy severe. 

This St,wse soil is wooded and is used as wildlife hxbi- 
tat,. Mm:qp1cnt group 23 (VIleA). 

Tanana Series 
In the Tanana series are ncarlv level. somewhat poo’.ly 



Tanana silt loam (0 to 3 percent slopes) ITal.-This 
is t,he onlr Tnnxnn soil mnpped in the Area. It is on broad 



Volkmar silt loam, nearly level (0 t,o 3 percent slopes) 
(VkA).-This soil has t,he profile described as representative 
of the series. It occupies broad RI’FW on ont,xnsh plains 
and tcrrnces cast of the Delta River. Slopes im smooth 
to very gently mndnlating. 

Rrprcscntntire profile (SW1/,SWj, sec. 9; T. 10 S.> R. 
11 E.) : 

Volkmar silt loam, gently sloping (3 to 7 percent 
slams) (VkBl.-This soil is on a few low ridras and knolls 
on b&&h plains. Slopes are long. - 

Runoff is slow to medium on cleared weas. The hazard 
of mater erosion is moderate. 

Included mith this soil in ma,pping are small tra,cts of 
Beales and Nenana soils. 

Most of this Volkmar soil is wooded, but a fern areas 
are cuItiva,ted. The principal crops are potatoes, hardy 
ve@sblcs, perennial grasses, oats, and barley. The 
wooded wxas are used as wildlife habit,&. Management 
group 9 (111~4). 

Volkmar silt loam, sandy subsoil, nearly level (0 
to 3 percent slopes) (VmAi.-This soil is in small scattered 
was that commonly lie between larger areas of other 
Volkmsr soils and stabilized dunes occupied by Be&s 
soils. Except that it hns a thicker mantle of silt lonm and 
is underlain by deep fine sand, this soil has a profile sim- 
ilar to that described xs represent,nt,ive of the series. 
Depth to fine snnd ranges from 20 to 40 inchcs. Runoff 
is slow, and the hazard of water erosion is slights. 

Included mit,h t,his soil in mapping arc a fern tracts of 
soils that hnve short slopes of 3 to 7 percent. Also in- 
cluded are a few smsll areas of Bcales soils. 

Most of t,his Volkmnr soil is moodod, but n fev xens 
we cult,ivnted. The principal crops a,re potat~ocs, hardy 
regetablcs, perennial grassesl oat,s, and bnrley. The 
wooded arias are used as wildlife habitat. Managanent 
group 1 (IIC-1). 

Use and Management of the Soils for 
Crops and Pasture 

This s&ion discusses land clearing, fert,ilizer needs, 
and estimnted yields of principal crops. Then, t,hc system 
of cnpabilitr c,lassification used by t,he Soil Conscrvat,ion 
Service is dwzribed, and sugp.st~cd management by 
gronps of soils. or cnpnbility units! is given. 

Land Clearing 
Most of the soils in the S&ha-Big Delta Area are 

w-oodcd. If clenxxl. lmnwer, many of t,hese soils a,re 
snitnblc for crops and p:Mjturc. IInrvesting the merchant- 
able t,rees for Inmber, building logsl fence posts, and &her 
uses before clenring land for crops prcvcnts waste a,nd 
facilitnt,es clearing. Piling and burnin,g the t,rco tops alld 
branches left after harvesting pormlts clearing cqwp- 
merit to be used withont diiliculty. 

The xxll-dminad soils can be cleared at any time of 
the ywr except in winter, when deep snows are n hin- 
drance. If the soil is not frozen, roots, brush, a,nd trees 
that, arc left after logging can be removed by a bnlldozcr 
eqnipprd wit,11 n scxrifier blade. 

If the soil is frozen, brush and trees can be sheared at 
ground level by a bulldozer equipped with a sheering 
blade. This method is effective in improving pasture or 
in clc;win,r light brnsh and t,rces from areas not int,ended 
for intenslrc dwelopment. In places where trees larger 
than about G inches in diameter are sheared, however, 
rcmovipg st~nmps and heavy roots is difficult and time 
consumng. After the soil t,haws in spring, stumps and 
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Management group 3 (IIe-1) 
Only Fairbanks silt loam, gcnt,ly sloping, is in this 

group. It is me11 dra,ined, Permafrost is at a great depth 
or is nbscnt. 

Pcrmenbilit~y is moderate in this soil, Runoff is slow to 
medium on cnlt,ivntcd areas. The hazard of water erosion 
is moderate. 

;\Iost of Fairba~nks silt, loam, gently sloping. is wooded, 
but n few a~reas are cleared nrrd xc cultivated. The prin- 
cipal crops arc pot,ntoes, bnrdy wget~nbles: perennial 
grasses, ont,s. and ha&v. The wooded areas are used 
mn,inly as wildlife hxbi&, but, in plxces t,rccs are har- 
vested t,o prrride SBV logs> house logs, and firewood. 

Organic matter is needed to help keep this soil in good 
tilt,h and t,o promote efficient use of moist,ure and plant 
nnt~ricnts. Returning crop residue t,o t,hc soil xnd adding 
I~:XI~~IY regolnrly and including grwses in the cropping 
system XI’C ways of helping to maintain t,he content of 
orgn,nic m:ltt,cr. Cnlt,irating and stripcropping. on tire 
cont,our iu~l nsinp grassed nxtcrxx~s nrr pmct~lces tbxt 
help to cont,rol mat,cr erosion. Crops respond ~41 to fcr- 
t,ilizw t,hnt. contnins nitrogen. pl~ospl~orns. and potnssimn. 
In most, ye:~w crops respond to supplemrntnl sprinkler 
irrignt,ion. 

Management group 4 (IIt?-2) 
Only hint,o silt loam, gent,ly sloping. is in this group. 

It is modcrnt,elv rcll drained and is nndcrlxin by large 
discontinuous &EE or blocks of ice. 

Pcrmeahility is modcrat~e in this soil. Runoff is slam to 
medium on cult,ivnted :uws. The hazard of rater erosion 
is modorste. 

Most of Mint0 silt; lonm. gcnt,ly slopin,z. supports stands 
of troesl but, n few IL~MS WC cnltirated. The principal 
crops mv pot,at,ors: hardy ~egct~nblcs. pwenninl ,7rnssesl 
oats. and bark:\-. Tbc trees and otlrw x~ct,nt~lon on 
~~voode~l xrcxs ar’b used mainlv as \vildlifc hxt;itnt, but in 
places n few white slnxce and paper birch are hnrrcstcd 
to provide sag lops and fircvood. 

Clcarcd awns of this soil arc snsceptiblc t,o uneven 
set,tliq and pit,ting caused by t,hc mclting of ica ~ZLWY 
below the sufacc. Xlost of these :L~MS can be reclaimed 
for cropsl but in plncrs scattered a~‘eas are so sewrely 
pitted that, tll!y have little or no vnlno for crops. Sbcct 
md gull? CI’OS~OIL arc modcrxte hazards on clawed nrms. 
Cnltlr-ntlng nod stripcropping on the contour and keeping 
naturn nxtwways in sod are ways tbxt help to control 
xxt,cr erosion. Crops respond veil to fwt,ilizcr that con- 
tains nit,rogq phosphorus. rind potassium. OFpanic mxt- 
t,cr is needed t,r) 1~11) keep t,his soil in good t,llth; and t,o 
promotn cflicicnt, use of moist,ure rind l)l:lnt nutrients. 
Returning crop rcsidnc to the soil :md ridding mm~m’e are 
wrys of helpiqq to muiutain the content of orgxnic mat,. 
ter. Tbis soil gcnr~xlly remains moist, t,lwonyhoot tho 
grooving scnson. In most, yws it is nnlike!y that crops 
will wspond significantly to snl~plementa~l Irrigntion. 

Management group 5 (Il.+1) 
Only .Jnrvis verv fi IIC sandy loam, moderaM\- deep. 

is in this group. Tl;is nearly lcrelz w-cll-drained s&l is on 
~llnrial pla,ins. It, consists of stratified leyers of x-rry fine 
sandy and silt,y material. I’crmafrost, is at, n greater drptb 
or is absent. 

Permeability is modcrate in tho silt loam, modcratelv 
rapid in tho very fine sand, and rapid in the vcvy gravelly 
substrat,um. Runoff is slow! and the hazard of v-ater ero- 
sion is sl$ht~. The hazard of soil blowing is moderate in 
this soil m the southeastern pxt of the hren. In places 
scattered nrcns nrc subject to flooding for short periods, 
but crops seldom arc damaged. 

Most ureas of this soil arc moodcd, t~houpb n few nrens 
arc cultirv.ted. The principal crops sre potatoes, hardy 
veget,ables, perennial grasses, ants, and barler. The 
mooded rneas are used chiefly BS wildlife habit&. but in 
few white spruce and paper birch nro harvested to pro- 
vide logs a,nd firc~ood for local USC. 

This soil becomes xum earlv in spring1 which lenntl- 
ens the grorin,g senson and mikes the soil ~41 suit,& t,o 
regrtables and ot,ht:r crops tha,t need earlv planting. Or- 
ganic matter is needed t,o help keep this s&l in good tilt11 
and promoto efficient USP of moisture and plant nntriont~s. 
Retnrning crop residno to tbc soil ;md adding manure 
rcgnlarly are ways of hclpin,r to mnint,ain the content of 
organic matter. Ixaving strips of regetstion ns xnnd- 
breaks and gron.ing contour strips of grasses arc pmc- 
tices tint help to cont,rol soil blovin,rr. Crops respond well 
to fertilizer that contains nitrogen. phosphorus, and po- 
tnssium. In most yaws crops respond ~11 to supple- 
mental irrigntion. 

Management group 6 (Ill+1) 
In t,his group are moderatclg sloping, mell-drained silt 

lonms. They nrr on nplnnds. Perolnfrost is a,t n great 
dept,h or is absent. 

Pcrmenbility is moderat,o in these soils. Rnnoff is me- 
dium. The hazard of Inter erosion is moderate to sorere. 

Most of the ncrexgc of thesc soils is ~~~roodcd. but, a few 
rims have been cleued and are cultivated. The principal 
crops ~lre pot,xtoesl hardy vepct~nblrs, pcrenninl FEBS~S~ 
oat,s. and bnrlcy. The rooded .?I‘BHS are 1wx1 mamly as 
lrildlifr habitnt,. In a few places. bornover, ~&itc sprwco 
is hnrr&cd to provide logs, and paper birch is ha~rrcsted 
to provide fool. 

Cult,irnt,cd area,s are snsccptible to sheet and gully ero- 
sion. Stripcropping on thr cont,our. keeping natural 
watenxnys in sod. and including grasses in t,lw cropping 
system are rays t,hirt help t,o control erosion. Ret,urning 
crop residue t,o t,ho soil and addin,: ma,nuro re,yularly ZLI’R 
pract,ices t,hnt 1~41~ t,o keep the so11 in good t,llth. Crops 
respond wll t,o fertilizer that contains nitrogen; phos- 
phorus, and potassium. In most years crops respond t,o 
snpplemcnt~al irrigation. 

Management group 7 (IlIe-2) 
Only 3linto silt loam, modcrstely sloping, is in this 

group. This soil is moderately well drained and is on up 
la,nds. It commonly is underlain by la,rgc discontinuous 
nmssrs or blocks of ice that melt if the arcns are clawed 
of reget~nt~ion. 

Permeability is moderato in this soil. Runoff is mrdinm 
on cleared areas. The hazard of v-nter erosion is moderate 
to severe. 

Most of t,hc acreage of Mint0 silt loaml moderntely 
doping, is wooded, but a few are88 are cultivated. Tho 
principal crops are potnt,oes: hardy vegetables, perennial 
grasses, oats, and barley. 
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Stripcropping on the contour, including grasses in the 
cropping system, and keeping waterways in sod are ways 
that help to control water erosion on cultivated areas. 
Cleared amas are likely to become hummocky or pitted 
because of the melting of ice masses below the surface. 
These areas generally can be leveled well enough to make 
them suitable for crops, but in a few places they are likely 
to be too mug? for tillage. Organic matter is needed to 
keep this so11 m good tilth and to promote efficient use 
of moisture and plant nutrients. Returning crop residue 
to the soil rind adding manure are ways of helping to 
maintain the content of organic matter. This soil remains 
moist during the growing season, and crops respond well 
to fertilizer that contains nitrogen, phosphorus, and po- 
tassium. Supplemental irrigation probably is not needed 
on this soil. 

Management groq 8 (Ille-3) 
In this group are nearly level and undulating silt loams 

that are somewhat excessively drained. These soils me on 
low stabilized dunes. Permafrost is at a great depth or 
is absent. 

Permeability is rapid in this soil. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is SRVF~B. 

Most of the acre~e of the soils in this,group is wooded, 
but small areas me cleared and are cultnmted. The prin- 
cipal crops are barley, oats, and perennial grasses, but a 
few hardy vegetables are grovm. 

Leaving strips of natural vegetation around arens 
cleared for crops, st,ripcropping, and growing grasses in 
the cropping system are practices that help to reduce soil 
blowing on cleared zmas. Adding manure, returning crop 
residue to the soil, and includi?g grasses in the croppmg 
sequence are ways of maintainmg the content of orgamc 
mat&x and of promoting efficient use of moisture. The 
soils in this group warm earlier in spring than finer 
textured soils. Consequently, planting can be done early 
in spring, which in effect lengthens the growing semm. 
In most years crops respond to supplemental irrigation. 

ManaQement group 9 (ZZZe-4) 
This group consists of well-drained silt loams that are 

gently sloping to moderately sloping and undulat,ing to 
rolling. These soils are on moraines and stabilized dunes. 

Permeability is rapid in the silt loam and very rapid in 
the substratum. Runoff is medium. The hazard of water 
erosion is moderate to severe, and the hazard of soil 
blowing is moderate. 

Most of the acreage of these soils is under a cover of 
trees and other native vegetation and is used as wildlife 
habitat. A few areas are cultivated. The principal crops 
are potatoes, hardy vegetables, perennial grasses, oats, 
and barley. 

Leaving strips of vegetation as mindbreaks, stripcrop- 
ping, and including grasses in the cropping system are 
‘ways of helping to control wind and water erosion on 
cultivated areas. Org.&c matter is needed to help keep 
these soils in good t&h. Returning crop residue to the 
soil and adding planwe regularly help to maintain the 
contmt of orga?x matter. Crops respond well to ferti- 
lizer that contams nitrogen, phosphorus, and potassium. 
In most years crops respond to supplemental irrigation. 

Management group 10 (ZZZs-1) 
In this group are nearly level, well drained and mod- 

erately well drained very fine sandy loams and silt loams. 
These soils we on alluvial plains and outwmh plains. 
Permafrost is at a great depth or is absent. 

Runoff is slow on these soils. The hazard of water ero- 
sion is slight, and the hazard of soil blowing is moderate 
to severe. 

Most of the acreage of these soils is wooded, but large 
areas me cultivated. The principal crops me potatoes, 
hardy vegetables, perennial grasses, oats, and barley. 

Organic matter is needed to keep these soils in good 
tilth and to promote efficient use of moisture and plant 
nutrients. Returning crop residue to the soil and adding 
manure are ways that help to maintain the content of 
organic matter. Leaving & strip of vegetation at right 
angles to the prevailing wind as a windbreak on areas 
cl,eared for cultivation, and including grasses in the crop- 
pmg system are ways of helping to control soil blowing. 
In most years crops respond well to supplemental irriga- 
tion. 

Management group I2 (ZZZW-I) 
Only Tmana silt loam is in this gronp. This nearly 

level, somewhat poorly drained soil is on alluvial plains. 
It is underlain by permafrost. 

Permeability is moderate in this soil. Runoff is slow, 
and the hazard of water erosion is slight. 

Most of Tanana silt loam is wooded, though a few 
areas are cultivated. The principal crops are potatoes, 
hardy vegetables, perennial grasses, oats, and barley. The 
wooded ~are&s are used as wildlife habitat. On uncleared 
weas the permafrost table generally is at a depth of 
about 30 inches below the surface mat of organic material, 
md the soil remains moist throughout the growing season. 
On cleared areas the permafrost table recedes to a greater 
depth, and exmss moisture drains downward into the 
soil. After olearing about a year is needed before the soil 
is dry enough to be cultivated. In places shallow ditches 
are needed to remove excess water in spring. Plants can 
then be planted early, thereby reducing the risk of crop 
damage by frost late in s~unmx. Crops respond well to 
fertilizer that contains nitrogen, phosphorus, and potas- 
sium. 

Management group 13 (ZIZW-2) 
Only Tanana silt loam, sandy subsoil variant, is in this 

group. This soil is nearly level and poorly drained. 
Permafrost, if present, is below a depth of 5 feet: 

Permeability is moderate in this soil. Runoff is very 
slow, and the hazard of water erosion is slight. 

This soil is under a cover of vegetation that generally 
consists of & thick ground cover of moss, black spruce, 
alder, and low-growing shrubs. This vegetation acts, as 
insulatmn and delays thawing until late in spring ,or 
ewly in summer. The soil is therefore cool and momt 
throughout the growing season. Cleared areas thaw more 
rapidly than uncleared areas, and they are suitable for 
cultivation. In many places ditches are likely to be needed 
to remove excess moisture in spring,to allow early plant- 
ing. If this soil were cleared, drauied, and adequately 
fertilized, it would be suited to perennial grasses, oats, 
barley, and hardy vegetablds. 
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Management group 14 (We-l) 

This management group consists of strongly sloping, 
well drained and modwatcly well drained silt loams. 
These soils n~c on uplands. 

Permeabilit~v is moderate in these soils. Runoff is medi- 
um to rapid. i’he hazard of rater erosion is severe. 

Nest of tho ncrcnge of these soils is tootled, but a few 
small WXIS ore used mninly for hay or pasture. The 
wooded wrens are used ns wildlife habitat. Keeping a. 
cover of perennial grasses on the III’C~S most of the tnne 
and glowing contour strips of small gmin occasionnllg 
we practices thrrt help to cont,rol water erosion and to 
protect t,he areas from gully erosion. These soils respond 
well to fertilizer t,hat contains nitrogen, phosphorus, and 
potnssium. 

Management group 15 (IV+2) 

This grollp consists of moderately sloping. strongly 
sloping. and rolling silt, loams that, are somcnhnt ewes- 
sircly dmincd. Most of these soils are on ridges and hills. 

Permcabilit~y is moderat,e t,o rxpid in thcsr soils. Runoff 
is medium to mpid. The hazards of water erosion and 
soil blovinfi are moderat,e to sererc. 

Nest of t,he acreage of t,hcse soils is xwodcd, and the 
regct~at,ion provides habitat for wildlife. If these soils arc 
clcnred, they avr suit,nblc for limited cultivation. liecp- 
ing n cover of percnninl grnsscs on t,he areas most of the 
t,ime and grooving &lips of barley xnd oats on t,hc contour 
help to control water erosion and soil blooming. Returning 
crop residue to t,he soil. adding mnnure re~nlnrly. and 
inclndin,~ grasses in the cropping s,ystcm help to keep 
these ~011s in good t,ilt,h :md to promote efficient, USC of 
moisture. Crops on these soils respond ~~11 to fert,ilizer 
tllat contains nitrogen. phosphorus: and pot,assium, but in 
most ~BRI’S lack of moist,nre limits crop growth. 

Management group lb’ (ZVs-1) 

This group cons& of nearly level and undolnting very 
fine snndp loams a,nd silt, loams t,hnt are excessively 
drained. These soils we on flood plains, outwash plains, 
and moraines. 

Pcmwd~ilit~~ is modernte in t,he surface lxyer nnd very 
rapid in t,he co:r~sc-t,estn~ed subsoil and substratum. Rnn- 
off is very slow to medium. The hazard of rater erosion 
is slight to moderate,, and the hazard of soil blowing is 
modcrntc to severe. 

Jlost of the acreage of t,he soils in t,his group is wooded, 
but smnll areas are used mainly for hay and pnst,ure and 
an occasional crop of oats or barley. The wooded areas 
provide habitat for wildlife. 

Leaving strips of trees or ot,her vegetation around 
cleared areas as windbreaks, keeping B cover of grass on 
cleared areas, nnd seeding grasses in alternntc strips with 
small grains help t,o control soil blowing. Bdding manure 
and returning crop residue t,o the soils help to keep these 
soils in good tilt,11 and t,o promote efficient use of moist,ure 
and plant nutrient,s. Most crops on t,hese soils respond 
well to small applications of fertilizer that contains nitro- 
gen, phosphorus, snd potassium. In most years, however, 
crop production is likely to be limit,ed by lack of moisture. 

Management group 17 (IV&l) 

This group cons&s of nearly lopell very fine sandy 
loirms and silt loams t,hat~ are poorly drnined. These soils 
are on allnrial plains snd low terraces. Most of them are 
percnnislly frozen. 

Runoff is very slow on these soils. The hnzard of cro- 
sion is slight. 

Most of the acreage of t,hcsc soils is under a co~cr of 
vegeetat~ion that provides habitat for wildlife. In places, 
however, t,he native grasses are s&able for limited graz. 
ing. 

These soils arc cold and wet throughout the growing 
sea,son. If they are used for cultivated crops, the surface 
mat of organic material must be removed to permit the 
permafrost table to grndunlly t,llaw to a greater depth. 
Excess moisture must then be removed by ditching. Even 
aft,er clearing rind draining, these soils tend to dry slowly 
in spring. As a result, late planting increases the risk of 
crop duoage by frost, lnt,c in summer. Glasscsl smnll 
gra,ins grown for forage, and wgetn~bles th;l,t mntu~~ rarly 
are suited, and they respond well to fextilizer that con- 
tains nitrogen, phosphorus, and pot,assium. 

Management group 18 (zVW-2) 

In this group are poorly drained silt loams that are 
gc,ntly slopping and moderat~cly slopi?fr. These soils are on 
allwisl pl:rms and foot slopes of high ridges. They we 
perennially frozen. 

Runoff is slow to medium if t,hese soils are cleared. The 
hazard of erosion is moderz&e t,o severe. 

Most of the acreage of these soils is under a corer of 
vegetation that provides habitat for wildlife. Under n 
thick mat of moss and ot,her plants, those soils hnre a high 
permnfrost table and they remain cold and wet throngh- 
out the growing season. Also, they commonly receive 
seepage wst,er from surrounding nrcas. If these soils are 
used for cultivntod crops, the surface mat must be rc- 
moved to permit, the permafrost tnblc to gradually t,luw 
to a greater depth. Diversion ditches an then be used to 
drain the excess moisture. If these soils arc cleared, 
drained, and adequnt,ely fertilized, they would be suitable 
for vegetables that mature early and for perennial 

f . 
rasses, oats and barley grown for fora,ge. Ayoidinp til- 

age ahen the soil is wet and adding manure rind crop 
residue regularly help to keep &se soils in good tilth. 

Management group 19 (VZe-1) 

In this group a~ moderately steep silt lonms thnt are 
well drained. These soils commonly are on high ridges. 
Permafrost is at a great depth or is absent. 

Permeability is modcrate in these soils. Runoff is rapid 
if t,he areas are clenred. The hazard of mater erosion is 
seveI% 

Nest of the acreage of t,hcse soils is wooded and is used 
mainly as habit,& for wildlife. In 5 fern places, however, 
white spruce is harvested for local use and paper birch is 
harvested to provide firewood. 

The soils in t,his group are too steep and too snscept,ible 
to water erosion to be cultivated. Cleared and burned 
areas are suited to pasture if they are improved by disk- 



Management group 20 (We-z) 

Management group 22 (VIlu-r) 

Runoff is rapid on this soil if the cegctntion is removed. 
The hnzara of w&r erosion is sewn% 

Management group 22 (Vlw-2) 
0111~ Locnl allnvi:~l lnnd and Pc;lt, is in t,his group. It 

is ncn;,ly lcvcl nod is in dcprrssions. Locnl :rllnvial lnnd 
consist,3 of silt lonm sedirncnt, nlla is somxht poorly 
ar;,inea. Pent, is poorly drxined rind is perenninlly frozen. 

Local nllrn%l land old rent sllpp0ds stnrlas 0f p2sscs 
and sedgrs th:lt XIV snitnhln for gruing or cuttmg for 
hn,y in summer. The, g~sscs. hcnwwx. nrc nnsily de- 
st,royoa by overgrazing or by frequent cutting. The ~lre~s 
a,ro pondetl in sprir!g, :md t11cv rr?m:lin cold and \rct 
throughout t,he growmg scnson. The depressions generally 
zwo to” acep to permit outlet, ditches to be constructed for 
z&ficinl drainage. On znws that xxx not, t,oo wet in snm- 
ITLOZ. forage pr”aoct,i”n can bc improwa by prepnring IL 
good secdbed, fertilizin,rr,ncc”raing to the needs indicxted 
by soil tests, rind reseedmg to adapted varieties of tnme 
grasses. 

Management groul, 23 (VII+1) 
In this gronp nrr steep snd wry slnllo~~~ to aeop silt 

1o;ms thnt are n~91 dr:lined. These soils gcnerxlly nre on 
high hills rind ridges. 

Permcabilit,y is moderate in t,hcse soils. Runoff is very 
rqid, rind th” hnznrd of wxtor erosion is wry severe. 

Most of t,he ncreagc of these soils is rooded. These soils 
are to” steep and too susceptible to gullying and washing 

to be cultivatca. They UB soit:d~le for ~voodlana, wildlife 
habitat,, and wutershea protection. 

Management group 24 (VIIur-I) 

Management group 25 (VIIw-2) 
Only TJemeta pent is in this group. It, is in muskcps. 

This soil is very poorly di-C”ea. and it hns il high permn- 
frost table. 

Lcmctn pent has little vnlnc for farming. It remains 
cold and ret t~hronghont t,he growing x.ns”n~ and art,i- 
ficixl drainage is not, feasible. In places this soil supports 
vcgetntion th;lt, is suitable for light gmzing. The peat 
nxrterinl hns value for some commercial uses. 

Management group 26 (Vllls-1) 
Only Gmml pits is in t,his group. The nuns. more than 

5 ncrcs in size, consist of escnv:tti”ns from mbicb soil has 
been removed to provide gmvcl or rend fill. 

Grs~~el pits hnro no v:~lue for farming or for t,rces. 
lhy a~rms~ horrercr, support st,nnds of nlder, willow, 
;md aspen t,hnt are used as Tvilalife hRbit&. 

Management group 27 (VIllw-I) 
Only Alluvial land in in tlxis group. It, consists of sedi- 

ment lnid aowl by IT&r. The nrens XI’R along t,hc ed?es 
of large rivers; alla thy 21~ froqllcIAy flooded. Bll~al 
Inna is not suitable for farming or for t,recs. P:ltches of 
willon- and ot,her regetat,ion that grow in mnq places are 
used for milalife habit,&. 

Engineering Uses of the Soils 
Sornc soil propert,irs are of spccinl interest to engineers 

because the!: affect, the construction and mnintennnce of 
roads, nirport,s: ;md pipelines; the foundntions of build- 
ings; facilit,ies for st,oring water; structures for control- 
ling erosion; drainlrge systems; rind systems for disposing 
of sewage. Among t,he prop&es most important to t,he 
engineer nre shenr strFn@, compaction chsrscteristicsl 
so11 drninxge, permenblhty, shrink-smell chtlmcteristics, 
grain size, plasticity, and react,ion. Also important are 
depth to seasonal high writer table, flooding hazard, and 
relief. Such information is available in this section. Engi- 
neers cm use it to- 

1. Make studies t,hat mill a,id in select,ing and devel- 
oping sites for inaust,ries, businesses, residences, 
and recreational areas. 



30 son. SURVEY 

2. Make estimates of the engineering properties of 
soils for use in the planning of systems for drain- 

formation for general planning that will be useful 

ing cropland and pasture, grassed waterways, 
in designing and maintaining new structures. 

6. Determine the suitability of the soils for cross- 
farm ponds, irrigation systems, terraces and dl- 
versions, and other structures for conserving soil 

country movement of vehicles and of construction 
equipment. 

and water. 7. 
3. Make preliminary evaluations of soil conditions 

Supplement information obtained from other pub- 

that will aid in selecting locations for hi 
lished maps, reports, and aerial photographs for 

airports, pipelines, cables, and sewage 3. 
hways, 
lsposal 

the purpose of making maps and reports that can 

fields and in planning more detailed surveys of 
be readily used by engineers. 

the soils at the selected locations. 
8. Develop other prelimmary estimates for construc- 

4. Locate probable sources of sand, gravel, and 
tion purposes pertinent to the particular area. 

other materials for use in construction. Used with the soil map to identify the soils, the engi- 
5. Correlate the performance of engineering strw- neering interpretations in this S&ion are useful for many 

tures with the soil mapping units to develop in- purposes. It should be emphasized, however, that these in- 

TABLE 3.-Engineering 

[Tests performed by the Alaska Department of Highways, Road Materials Laboratory, in cooperation with the U.S. Department of 
OfIicia,ls (AASHO) (2). Absence of an entry indicates no 

Soil name and location 

Beales silt loam: 
NW#Wj/, sec. 26, T. 11 S., R. 13 E.... -..... 

naes 
2-5 
5-10 

x-40 

Silty alluvium that has permafrost.... 

.5a,w..it. 
111 
115 
109 

98 

NW+$SEj/a sec. 13, T. 7 S., R. 5 E. (Cleared area). Silty alluvium....-~--.-- -..._ -~ 2-32 96 

Nenana silt loam: 
SE~SWXseo. 11, T. 10 S., R. 11 E.-m-.- -_-.. Silty loess over gravelly glacial 

outwash. 
P9 106 

13-22 114 
22-34 134 

SWj/SWy, sec. 23, T. 1 S., R. 11 E. (Sandy sub- 
soil) 

Riohardson (deep) silt loam: 
NW% SW)/, sec. 24, T. 10 S., R. 11 E . . ..__... 

Volkmar silt loam: 

NWgNWg sec. 34, T. 12 S., R. 14 E. (Sandy 
subsoil) 

Parent material 

Thin layer of silty loess over sand laid 
down by mater. 

Siltyloess----- . . . . .._....__.._.. 

Silty loess over gravelly outwash-. 

Silty loess over fine sand- ..-....... 

T 

O-4 
8-13 

13-24 

132-6 
6-11 

23-34 

1%4 
4-18 

l&28 

4-10 
IO-16 
16-24 

- 

_- 

- 

Moisture density data 1 

l”,“, 
108 

$ 

It% 
140 

103 
102 
112 

Optimum 
moisture 

1 Based on AASHO Designation: T-180-57 (2). 
1 i%chenical analysis according to the AASHO Designation T-88 57 (8). Results by this procedure may diffm somewhat from the 

results that would have been obtained by the sail survey prooedure of the Soil Conservation Service (SCS). In the AASHO procedure, the 
fine material is analyzed by the hydrometer method, and the various grain-siae fractions are calculated on the basis of all the material, 
including that ooapser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine mnterial is analyaed by the pipette method, 
and the material coamer than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses 



terpretations are not a substitute for the sampling +d 
testing needed at a site chosen for a. specific engineering 
walk that involves heavy loa,ds or at a site where excava- 
tions arc to be deeper than t.he depths of the layers here 
reported. Nwertheless, by using this survey, an engineer 
cm select and concentrate on those soils most import,ant 
for this proposed kind of construction, and in this man- 
ner reduce the number of soil samples taken for Isbora- 
tory testing and complete an adequate soil investigation 
at minimum cost. 

The soil mapping units shown on the maps in this SUP- 
vey may include small areas of a different soil material. 
These included soils may be as much as 2 acres in size. 
They are too small to be mapped separately and gemally 

are not significant to the farming in the area, but they 
may be important in en@mring planning. 

Information of value m planning engineering work is 
given throughout the text, particularly in the sections 
“Descriptions of the Soils” and “Formation and Classi- 
fication of Soils.” 

Some of the terms used in this publication have a spe- 
cial meaning to soil scientists and a. different meaning to 
engineers. The Glossary defines many such terms as they 
are used in soil science. 

Much of the information in this section is given in 
tables. Table 3 gives engineering test data, table 4 gives 
engineering properties of the soils, and table 5 gives engi- 
neering interpretations of the soils. 

test data 
Commerce, Bureau of Public Rends (BPR), in accordance with standard procedures of tlx Amorican Association of State Highway 
determination was made or information does not apply] 

I Classification 

Peroentage passing sieves Perme,ge smaller than- 1 

, 

, 
, 

98 

ii 

100 

75 

:i 

96 

99 95 

92 
59 

6 

90 

;: 

0.005 
mm. 

AASNO Unified3 

A-4(8) 
.4-%4(O) 
A-2-4(0) 

A-4(8) 

ML 

Eli 

ML 

A-5(9) ML, OL 

E:: 
SM 

E:: 
SP-SM 

ML 

ELI 

A-4 (8) 
A-4(8) 
A-2-4(0) I - 

ML 
ML 
SM 

58 
13 
8 

53 
5 

18 

21 

15 

i 

13 

8 

13 

Ii 

:; 
3 

:z 
10 

:t 
3 

13 
13 

5 

data used in this table are not suitable for use in naming textural classes for soils 
3 SCS and BPR have agreed to consider that all soils having plasticity indexes within 2 points from A-line are to be given a borderline 

elassifioation. An example of a borderline classification so obtained is SP-SM. 
4 Nonplastic. 
5 No value. 
6 100 percent of the material passed the s-inch sieve. 



TABLE 4.-Estimated engineering 

[Absence of data. indicates that no estimate 

Depth to- 
Depth 
from 

lurfaee of 
typical 
prOfile 

Classification 

Dominant USDA texture Bedrock 
?ermafro 

table in 
Soil series and map symbols 

w&r 
table 

Feet 
(‘1 

(9 

(9 

(‘1 

(9 

l-l% 

3x-10+ 

Z-12 

('1 

10t 

('1 

(9 

('1 

(9 

(9 

3%10+ 

('1 

(9 

('1 

met 
0 

0 

G-W 

0 

0 

Ii 

0 

0 

1-2 

0 

0 

O-11 

6 

2-4 

l-3 

'6 

0 

0 

o-1 

o-5 
5-40 

O-10 
IO-30 

1 

3+ 

+ 

+ 

o+ 

O-Q 
Q-20 

o-16 
16 

7-O 
O-4 
427 

O-6 
6-27 

27-38 

O-60 

O-26 

26&U, 

0. 13 

'"2 

O-30 
30 

O-60 

O-40 

O-20 
20-40 

O-20 
20-40 

O-48 
48-60 
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, 

, 

, 

, 

I 

I 
1 

1 

I 

I 
, 

1 

I 
, 

GW or SW-SM 

kLto SM 

E or ML 

ML 
GW or GW-GM 

ML 

ML 

% 
ML 

3L 
SM 
GW 

SW or SM 

1IL or SM 

3w or SW 

3L 

ML 
3W or SM 

Pt 
M 

et 

!AL 

ML 
3W 

ML 
3W 

AASHO 

A-l 

A-4 
A-l or A-3 

A-4 
A-2 or A-4 

A-4 

A-4 

A-8 
A-5 
A-4 

A-5 
A-2 or A-4 
A-l 

A-l 

A-4 

A-l 

100 
100 

100 
3 60-80 
3 25-50 

20-40 

100 

3 30-60 

100 
95-100 

;gI:;O 
20-40 

15-30 

95-100 

25-50 

8S95 
So-95 

;gg 
O-5 

O-5 

45-75 

o-5 

A-5 

A-4 
A-1 

90-95 

x5-95 
5-20 

A-8 
A-4 

A-8 

k-4 

3 go-100 go-100 60-90 

100 100 90-95 

4-4 100 95-100 85-95 
A-1 20-40 15-30 o-5 

4-4 
A-1 

100 
90-100 

100 
20-40 

95-100 
75-95 

95-100 
L-30 

85-95 
5-15 

85-95 
O-5 

Percentage passing sieve 

No. 4 
(4.7 mm.) 

3 30-60 

100 
100 

100 
100 

100 
3 30-60 

a 95-100 
a 30-50 

100 
30-50 

100 

100 

No. 10 
(2.0 mm.) 

No. 200 
0.074 mm. 

Permeability 

25-50 O-10 

1OC 75-90 
951OC 5-15 

1OC 6&70 
95%1OC 3&60 

90-100 25-50 
25-50 O-10 

95-100 SO-90 
20-40 O-10 

100 
20-35 

h&S per how 
>5. 0 

a 8-2. 5 
5-10 

0. 8-2. 5 
2. 5-6. 0 

0. 8-2. 5 
>lO. 0 

0. 8-2. 5 
>lO. 0 

2. 5&5. 0 
0. 8-2. 5 
0. 8-2. 5 

100 90-95 0. 8-2. 5 

95-100 90-95 0. S-2. 5 

2. 5-5. 0 
0. 8-2. 5 
0. 8-2. 5 

0. 8-2. 5 
2. 5-5. 0 

>lO 

>lO 

0. 8-2. 5 

>5.0-10.0 

0. S-2. 5 

0. 8-2. 5 
5-10 

2. 5-5. 0 
0. 8-2. 5 

2. 5-5. 0 

0. 8-2. 5 

0. 8-2. 5 
>lO 

0. 8-2. 5 
5-10 

0. S-2. 5 
>lO 

Available 
water 

oapacity 

A.,bL ofaoil 
>o. 0: 

0. 18-O. 2: 
0. 04-O. OE 

0. 18~0. 25 
0. l%O. 1Y 

0. 09-O. 1: 
<o. 0: 

0. 13-o. 2: 
co. 04 

0. 20-O. x 
0. 18-o. 22 
0. 09-O. 12 

0. 18-O. 23 

0. 18-O. 23 

0.20-O. 30 
0.20&O. 25 
0. 18-O. 23 

0. 20-O. 25 
0. 10-O. 14 
0. 02-O. 04 

5. 1-6. 5 

5. 1 6. 5 
5. 6-6. 0 

4. O-5. 0 
4. 5-5. 0 
5. l-5. 5 

4. 5-5. 0 
5. l-5. 5 
5. l-5. 5 

<o. 02 

0.12-O. 16 

0.02so. 04 

5. l-6. 5 

6. l-6. 5 

0. 20-O. 25 

0. 18-O. 23 
0. 02-O. 04 

0. 20-O. 30 
0. 18-O. 23 

0. 20-O. 30 

0. 18-O. 23 

4. 5-5. 0 

5. l-5. 5 
5. l-5. 5 

4. o-5. 5 
5. o-5. 5 

4. 5-5. 0 

5. l-7. 8 

0. 18-O. 23 5. l-5. 5 
<o. 02 5. 6-7. 3 

0. 18~0. 23 
0. 04-O. 06 

0. 18-O. 23 
<o. 02 

4. 5-5. 0 
5. l-5. 5 

5. l-6. 0 
5. 6-6. 5 

4. 5-5. 5 
4. 5-5. 5 

5. 6-6. 0 
6. l-7. 8 

4. o-6. 0 
6. l-6. 5 

4. O-6. 0 
5. l-6. 5 

4. O-4. 5 
4. o-5. 5 
5. l-6. 0 
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TABLE 4-E&n&d engineering 

Depth to Classifioation 

Dominant USDA texture 

-I 
Bedrock 

Seasonal 
high 

water 
table 

Soil series and map symbols 

hat 
O-10-1 

Bet 
(‘1 

o-1: 
(9 

(9 

l(q23 

2-4 

3-5 

3-5 

Inches 
O-40 

10-O 
O-28 

“-;; 

ZO 

O-16 

16-40 

O-17 
17-30 

O-20 
20-50 

Saulich: SUB. SuC, SuD................. 

Steese: SvC, SvD. SvE, SvF ~_~_ 

Tmana: Ta--.-.-....-.-....-....-.-.. 

Tanana, sandy subsoil variant: Tn.--.--. 

2><-10 

Q-3% 

(9 

(9 

Siltloam-.- .._.~ .-...-... 
Sohistbedrook-- ~~~-..~ 

Fine sandy loam (stratified) contains 
lenses of silt lawn. 

Fine sand and lenses of silt loam.. -.- 

:I 

Volkmar: 
VkA, Vk8.....-.-.-.-.--.-.--.-.-.. (9 

(9 

o-10+ 

l&10! 

i Bedrook not encountered to depth of obsxvation, which generally is 5 feet. 
2 Frequently flooded. 
3 Coarse fragments greater than 3 inches not considered in table. 

TABLE 5.7Engineering 
[Absence of an ent,ry indicates 

Soil series and map 
symbols 

Suitability as source of- 
Susceptibility to 

frost action 
Topsoil Sand Road fill 

Good after 
soreening. 

Alluvial land: Ad..... Po,“r,, very gravelly Poor: water table at 
a depth of 3 feet. 

Beales: BaA, BaB, 
BaC, BaE. 

Fair to poor: silt loam 
in uppermost 3 to 10 
inches; sandy subsoil 
and substratum. 

Unsuitable-.. Fair if slope is 12 
percent and fair to 
poor if slope is 20 
to 30 percent,; mod- 
erate susceptibility 
to frost action. 

Moderate to 
10W. 

.~ 

Poor: poorly drained; 
high mater table at 
a depth of 0 to 2 
feat; permafrost. 

Poor to un- 
suitable; 
permafrost. 

Unsuitable- Poor: high water 
table at a depth of 
0 to 2 feet; 
permafrost. 

IeIigh to mod- 
erate: 
permafrost. 

Poor to fair: stratified 
very fine sandy loam 
and fine sand 5 to 10 
inches thick; gravelly 
substratum. 

Good after 
screening. 

Good; many 
cobblestones 
and a few 
other stones. 

Moderate to 
low. 
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Reaction 

Classificittion-Continued i Percentage pessing sieve- 

Unified AASHO No. 200 
0.074 mm.) 

Available 
water 

capacity 

0. 20-O. 30 
0. 18-Q. 23 

0. Is-O. 23 

0. 20-O. 25 
0. 18-Q. 23 

0.14-O. 18 

0. lo-O. 14 

0. 18-O. 23 
<o. 02 

0. 18-O. 23 
0. 02-O. 04 

Permeability 
No. 4 

(4.7 mm.) 

100 SM Of MI. A-4 40-70 

90-95 

90-95 

1ndzhea pm hour 
0. 8-2. 5 

2. 5-5. 0 
0. 8a2. 5 

0. 8-2. 5 

pNtiue 
5. l-7. 8 

4. 5-5. 0 
5. 1-6. 5 

;: ;z;: ; 

5. l-6. 0 
5. 5-7. 8 

5. l-5. 5 

5. 1-6. 0 

4. 5-6. 0 
5. 1-6. 9 

4. 5-6. 0 
5. l-6. 0 

Pt 
ML 

ML 

iIT: 
A-4 

100 

100 

100 

100 

ML or OL A-4 or A-8 100 100 95-100 
ML A-4 100 95-100 go-100 

SM or IML A-4 100 95-100 40-60 

Sln4 A-2 100 95-100 15-30 

ML A-4 100 
GW A-l 20-40 

95-100 
15-30 

95-100 
75-95 

ML A-4 100 
SP-SM or SM A-2 or A-3 90-100 

85-95 
5-15 

0. 8-2. 5 
a 8-2. 5 

0. 8-2. 6 

0. 8-Z 5 

0. 8-2. 5 
>lO 

0. 8-2. 5 
5-K 

4 Water table not observed to depth of observation, which generally is 5 feet, or to depth to bedrock, whichever is less. 
5 Perched above permafrost. 
0 Occasionally flooded. 
7 Sporadic. 

interpretations of the soils 
information does not apply] 

Soil features affecting~ 
.- - 

-~ 

Local road3 and 
streets 

Pond reservoir areas Embankments, dikes 
and levees 

Drainage of cropland 
and pasture 

Rapid or very rapid 
permeability; 
large StoneS m 
places. 

Irrigation 

Subject to frequent Subjeot t” frequent 
flooding. flooding. 

Subject t” frequent 
flooding. 

Rapid or very rapid 
permoebility. 

Rapid permeability 
;z”;.depth of 1 

Vwraynavell y 

Exposed embank- 
ments susceptible 
to erosion; loose 
r”rff,,4” a depth “1 

Loose sand; rapid 
permeability to a 
depth of 1 foot. 

Somewhat exces- Very low water- 
sively drained. holding capaoity. 

Sandy substrrttum 
to a depth of 1 
foot; slopes of 
0 to 30 peroent. 

High water table: 
permafrost. 

Moderate permeabi- 
lity; high water 
table; permafrost. 

Moderate pormeabi- 
My; p”“r stabi- 
lity. 

Most features 
fitvorable. 

Very rapid permea- Very rapid permea- 
bility. bility. 

Poorly drained; 
high water table; 
moderate 
permeability. 

Excessively drained-. Very low water- 
holding capacity; 
very rapid 
permeability. 
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Soil series and map 
symbols 

Suceptibility ta 
frost aotion 

Topsoil Sand Gravel Road fill 

Fair to pour: silt loam 
in the uppermost 5 to 
10 inohes; gravelly 
substratum. 

Good after 
screening. 

;ood; many 
oobblestones 
and other 
stones. 

Moderate to 
1OW. 

Poor: poorly drained; 
high water table at 
a. depth of 0 to 1 
foot; permafrost. 

-I ’ Poor: high water 
table at a depth of 0 
;;“;tfeet; perma- 

Eli& perma- 

Good if slope is 7 
percent, fair if slope 
is 12 percent, poor if 
slope is 45 percent. 

Unsuitable to 
poor. I’ Poor to fair if slope is 

20 mrcent and noor 
if dope is 45 p&cent; 
high to moderate 
susceptibility to 
frost action. 

[Sigh to 
moderate 

Gilmore: GmC. 
gmFy. GmE, GmF. 

I 

Fair if slope is 12 
percent and poor if 
slope is 45 percent. 

Poor: bedrock at a 
depth of 5 to 20 
inches. 

High to 
moderate 

Poor: paorlg drained; 
water table at a 
depth af 0 to 56 
foot; permafrost. 

Wigh: 
permafrost. 

Moderate to 
high. 

Goldstream: GtA, 
GiB. 

Poor: poorly drained; 
hieh water table at 
a &pth of 0 to $ 
foot; permafrost. 

Poor: poorly drained; 
vater table at a 
depth of 1 to 2 feet. 

I 
/ ( Goldstram, gravelly 

subsoil variant: 
GuA. 

Go&c fair 

screening. 

Poor: poorly drained; 
water table at a 
deuth of 1 to 2 feet. 

Good after 
screening. 

Good after 
screening. 

Good or poor; pits arc 
ponded in places. 

Fair to poor: high to 
moderate wsccpti- 
bility to frost action 
in sandy material at a 
depth of 154 to 3% 
feet; graveur sub- 
ntm.tmn. 

LOW- _._.. -..- , 

High to 
moderate. 

Good to fair: stratified 
silt loam to verv fine 

Fair: stratified silt 
lortm to very fine 
sand at a depth of 
about 1 to 13 feet; 
gravelly substratum. 

Good after 
screening. 

Mpfzte to 

Local aUuvitl1 land and 
Peat: La. 

Local alluvial land Gcode. 

Unsuitable. 

Good: seasonally 
ponded. 

Good after 
screening. 

Unsuitsblem -. 

Poor: high suseepti- 
bilitp to frost mtion. 

High.-- 

. Unsuitabk.... Poor: water table near 
surface; permafrost. 
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Sail features ai%cting~ 

Local roads and 
streets 

Most features 
favorable. 

Shallow to bedrock; 
slopes of 12 to 45 
pe18yt; perma- 

High to moderate 
susceptibility to 
frost aotian; 
exposed embank- 
ments susceptible 
to erosion. 

Shallow to very 
shallow to brd- 
rock; exposed 
embankments 
suseept,ible to 
erosion; slopes of 
7 to 45 percent. 

High water table; 
permafrost. 

High water table-. 

Moderate to low 
susceptibility to 
frost action; well 
drained; subject 
to occasional 
flooding in places. 

High water table; 
~~Fi~“dl~ 
ponded; perma- 
frost. 

Peat material; high 
water table; 
permafrost. 

Pervious material in 
substratum per- 
mits excessive 
seepage. 

Shallow to bedrock; 
slopes of 12 to 45 
percent. 

Moderate pa-me- 
ability. 

Shallow to very 
shallow to bed- 
rock; jlopes of 7 
to 45 percent. 

High water table; 
permafrost. 

Seasonal high water 
table; very rapid 
permeability in 
substratum. 

Itapid perme- 
ability in sub- 
stratum. 

Rapid perme- 
ability in sub- 
stratum. 

Embankments, dikes 
and levees 

Very rapid permea- 
bility in grrtvelly 
substratum; ex- 
cessive seepage. 

Shallow to bedrock- 

Susceptible to 
piping; poor 
stability. 

Shallow to wry 
shallow to bed- 
rock. 

Eigh water table; 
permafrost; poor 
stability; 
susceptible to 
piping. 

Moderate perme- 
ability and fair 
stability in upper- 
most 10 to 36 
inches; very 
rapid perme- 
ability in sub- 
stratum. 

Very rapid 
permeability. 

Fair stability in 
uppermost 20 to 
40 inches: rauid 

Fair stability in 
uvoermost 10 to ..~ 
20 inches; rapid 
permeability in 
substratum. 

lIigh water table; 
poor stability. 

1 

I 

1 

1 

Excessively drained~ 

Poorly drained; 
high water iable; 
slope? of 12 to 45 
pUWlt. 

Well drained--. 

Poorly drained; 
high water table; 
moderate 
permeability. 

Poorly drained; 
high water table; 
v&y rapid perme- 
ability in sub- 
stratum. 

Well drained 

Well drained 

3igh water table; 
difficult to locate 
O”tldZ. 

Jery poorly drained; 
high water table. 

Irrigation 

Very low water- 
holding capacity; 
very rapid 
permeability. 

High water table; 
slopes of 12 to 45 
peXL?llt. 

Moderate water- 
holding capacity; 
moderate pcrme- 
ability. 

Shallow to very 
shallow to bed- 
rock; slopes of 7 
to 45 peroent. 

High w&w table; 
permafrost. 

High water table. 

Moderate to rapid 
permeability; 
low water-holding 
capacity. 

Moderate to rapid 
permeability; 
very low water- 
holding capacity. 

High water table; 
permafrost. 

Peat material. 

Shallow to gravel; 
not needed in 
mme plaoes. 

Highly 
erodible 

Highly 
WC’dibk; 
slopes of 7 to 
45 percent. 

Poorly drained; 
permafrost. 
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TABLE 5.-Engineering 

Soil series and map 
symbols 

Minto: MnA, MnB, 
MnC, MnD. 

Nenana: 
NaA, NaB, NaC, 

NaD. 

NeA, NeB, NeC... 

Riohardson: RCA-. 

Sdchaket: SC..- 

Sanlioh: SUB, SuC, 
SLID. 

Steese: SC, SD. 
SE. SF. 

Tananrt, sandy subsoil 
variant: Tn. 

Topsoil 

Poor: water table at 
a depth of 0 to % foot; 
permafrost. 

Good if slope is 7 per- 
cent, fair if slope is 
12 peroent, poor if 
slope is 20 percent; 
discontinuous perma- 
frost below a denth of 
6 feet. 

Good to fair if slope is 
7 percent, fair if slope 
is 1‘2 oereent. mmI if 

silt$ material to 2r 
den+,h of 1 to 2 feet: 
gravelly substratu&. 

Good to fair if slope is 
7 percent, fair if slope 
is 12 peroent, poor if 
slope is 20 percent; 
silty material to a 
depth af 1 to 2 feet; 
sandy substratum. 

Good-............ 

Good---.-..... 

Poor: poorly drained; 
water table at a depth 
of 0 t” yz foot; perma- 
frost. 

Fair if slope is 12 per- 
cent and poor if slope 
is 45 percent. 

Suitability 8,s source of 

Sand Grrtvel 

Good after 
screening. 

Fair to poor- 

Good ’ 

Poor to un- 
suitable; 
good in lower 
part after 
screening.’ 

Unsuitable- 

Unsuitable-. 

Unsuitable 

:ood---.-..- 

Xwd’....... 

Unsuititble. 

Unsuitable- 

Unsuitable-. 

Unsuitable. 

Road fill 

Unsuitable----- 

Poor to fair if slope is 
12 percent and poor 
if slope is 20 percent; 
high to moderate 
susoeptibility to frost 
aotion. 

Fair if slope is 12 per- 
cent and poor if slope 
is 20 percenti mod- 
erate wsceptlbility 
to frost aotion in 
silty material at a 
depth of 1 to 2 feet; 
gravelly substratum. 

Fair to poor if slope is 
12 percent; high to 
moderate susoepti- 
bility to frost action 
in silty material at a 
depth of 1 to 2 feet; 
sandy substratum. 

Fair to poor: high to 
moderate susceptibility 
to frost action. 

Fair to poor: moder- 
ate to high soscepti- 
bility to frost action. 

Poor: poorly drained; 
water table at a depth 
of 0 to )B foot. 

Poor: bedrock at a 
depth of 2% to 3% 
feet. 

Poor: high susoepti- 
bility to frost action. 

Paor to fair: high to 
moderate suscapti- 
bility to frost action. 

Lsceptibility to 
frost action 

Eigh to moder- 
ate. 

High to moder- 
ate. 

High to 
moderate. 

Bigh to moder- 
ate. 

Moderate to 
high. 

Hi$l,,, perma- 

High to moder- 
ate. 
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- 

Local roads and 
streets 

Very poorly drained; 
peat material; 
permafrost. 

High to InodBrate 
susceptibility to 
frost action; 
underlain by ice 
maSSeS in pkmes; 
susoeptible to un- 
even subsidence; 
~xposcd embank- 
ments susceptible 
to erosion. 

High to moderate 
susceptibility to 
frost action; silty 
material in ex- 
posed embank- 
ments susceptible 

High to moderate 
susceptibility t” 
frost action; well 
drained; silty 
material in ex- 
posed embank- 
ments susceptible 
to erosion. 

High to moderate 
susceptibility to 
frost action; mod- 
erately me11 
drained; exposed 
embankments 
suscextible to ero- 
sion. 

Well drained; sub- 
ject to occasional 
flooding in places. 

High mater table; 
poorly drained; 
permafrost; sklpes 
of 3 to 20 percent. 

Slopes of 7 to 45 
peroent; bedrook 
at a depth of 2% 
to 39 feet. 

3amewllrtt poorly 
drained; pama- 

Somewhat poorly 
drained; high 
water table. 

Pond reservoir &r~zxs 

Very poorly drained; 
high water table. 

Moderate perme- 
ability; utiderlain 
by ice masses in 
plrtoes; susceptible 
to UneVen 
subsidence. 

Very rapid perme- 
abilit>* in sub- 
stratum. 

Rapid permeability 
in substratum. 

Very rapid perme- 
ability in sub- 
&K4,t”lll. 

Moderate perme- 
ability. 

High water table; 
permafrost; slopes 
of 3 t” 20 per- 
cent. 

Bedrock at a depth 
of 236 ta 3% feet; 
slopes of 7 to 45 
peroent. 

High water table; 
permafrost. 

High water table; 
fine sand in sub- 
stratum. 

Smbankmsnts, dikes, 
and levees 

Poor stability; SUB- 
ceptible to 
piping. 

Poor stability in 
silty material; 
susceptible to 
piping; very rapid 
permeability in 
substratum. 

silty mateSal; 
susceptible to 
piping; rapid 
permeability in 
substratum. 

Poor stability in 
silty mrtrerial; 
porous materml 
in substratum. 

Fair stability. . 

High mrtter table; 
poor stability; 
susceptible to 
piping, 

Susceptible to pip- 
ing; poor sta- 
bility. 

High water table; 
poor stability; 
susceptible to 
piping. 

Susceptible to pip- 
ing; fair stability. 

3rainage of croplanr 
and pitsture 

l- 
Very poorly drained; 

high nv&r table. 

Well drained..--.-- 

Well drained __.. ._. 

Well drained-...... 

Well drained-...... 

Well drained---.... 

Poorly drained; 
high water table; 
dopes of 3 to 20 
percent. 

Well drained; slopes 
of 7 to 45 neroent 

Somewhat poorly 
drained; moderatt 
permeability; 
permrtfrost. 

Somewhat poorly 
drained; modwatt 
permeability. 

1 

: 1 

1 

.- 

Irrigation 

Peat material. 

YIoderate w&r- 
holding capacity; 
underlain by ice 
masses in places; 
susceptible to 
unevensub- 
sidence. 

Low water-holding 
crtaacitv: mod- e& pei- 
meability. 

Low water-holding 
capacity; mod- 
erate parme- 
ability. 

Maderitte perme- 
ability; moderato 
water-holding 
capacity. 

Moderate perme- 
ability; low water 
holding oapacity. 

High mater table; 
permafrost. 

Slopes of 7 to 45 
percent; moderate 
permeability; low 
water-holding 
capacity. 

High water table; 
moderate perme- 
ability: perma- 
frost. 

Kigh water table; 
low water-holding 
capacity. 

:rassed waterways 

Iighly erodible; 
slopes of 0 to 
to 20 oercent. 

Sighly erodible; 
slopes of 0 to 
20 percent. 

Highly erodibls; 
slopes of 0 to 
20 percent. 

Highly erodible. 

Highly erodible; 
permafrost; 
slopes of 3 to 20 
percent. 

Sigh& erodible; 
slopes of 7 to 
45 percent. 



Soil series and n1a.1 
svmbols 

Volkmar: 
VkA, VkB...... 

1 Very grwally s: tnd 01 

Suitability as ~ouree of- 

Topsoil Sand 

Good after 
screening. 

Good-..... Unsuitable. __ 

Road fill 

Pam to fair: high to 
moderate susoepti- 
bility to frost action 
in silty material at a 
depth of 15 to 40 
inches: eravellv sub- 
stratum. - 

Poor to fair: high to 
moderate suscepti- 
bility to frost action. 

Susceptibility to 
frost action 

Hi$to moder- 

H’apiheto moder- 

Engineering Classification Systems 
Soil scientists of the United States Department of 

Agriculture (USDA) classify soils according to texture 
(17). In some ways this system of naming textural classes 
is comparable to the systems most commonly used by en- 
gineers for classifying soils; that is, the systems of 
the American Association of State Highway Officials 
(A&HO) (a) and the Unified system developed by the 
U.S. Department of Defense (19). 

Most highway engineers classify soil material in ac- 
cordance with the AASHO system. In this system soil 
materials are classified in eight principal groups. The 
groups range from A-l (gravelly soils having high bear- 
ing capacity, the best soils for subgrade) to A-8 (highly 
organic soils). If the soil material IS near a classificatmn 
boundary, it is given a symbol showing both classes; for 
example, A-2 or A4. 

Within each group, the relative engineering value of 
the soil material is indicated by a group index number. 
These numbers range from 0 for the best material to 20 
for the poorest. The group index number for the tested 
so& of the S&ha-Big Delta Area are shown 111 paren- 
theses following the sod group symbol in table 3. 

Some engineers prefer to use the Unified Soil Classifi- 
cation System (19). In this system soil niaterials are 
identified as coarse grained (eight classes), ,fine grained 
(six classes), or highly organic. An approxnnate classi- 
fication of soils by this system can be made in the field. 

Engineering Test Data 
Table 3 gives test data for samples obtained frdm five 

soil series that are extensive in the Salcha-Big Delta 
Area. Selected layers were tested by standard procedures 
in the Roads Materials Laboratory of the Alaska De- 
partment of Highways. The samples were chosen to rep- 
resent the range in properties in the soils of each series. 
The results of the tests can be used as a guide in estimat- 

ing the engineering properties of the soils in the survey 
area. Tests were made~for moisture density relationships, 
grain-size distribution, liquid limit, and plasticity index. 

In the moisture density tests, a sample of the soil mate- 
rial is compacted several times with a constant compactive 
effort, each time at a successively higher moisture content. 
The moisture content is increased until the optimum mois- 
ture content is reached. After that, the density decreases 
with increase in moisture content. The highest density ob- 
tained in the compaction test is termed ‘Yx&mun dry 
density.” Moisture-density data are important in plan- 
ning earthwork because generally the soil is more stable 
if it is compacted t,o about its maximum dry density 
when it is at about the optimum moisture content. 

Mechanical analyses were made to determine the per- 
centages of clay and coarser material in the soils. The 
analyses were done by the combined sieve and hydrometer 
methods. The percentage of clay determined by the hy- 
drometer method should not be used as a basis for naming 
textural classes of soils. 

The tests for liquid &nit and plastic limit measure the 
effect of water on the consistence of soil material. As the 
moisture content of a clayey soil increa&s from a very 
dry state, the material changes from a semisolid to a plas- 
tic state. As the moisture content is further increased, the 
material changes from a plastic to a liquid state. The 
plastic &it is the moisture content at which the soil ma- 
terial passes from a semisolid to a plastic state. The Zipuid 
limit is the moisture content at which the material passes 
from a plastic to a liquid state. The @.stioit~ index is the 
n&n&xl difference between the liquid limit and the 
plastic limit. It indicates the range of moisture content 
within which a soil material is in a plastic condition. 

Engineering Properties of the Soils 
Table 4 lists the soil series in the survey area and the 

map symbols for each mapping unit, and gives estimates 
of soil properties that are sign&ant to engineering. The 
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Local roads and 
streets 

High to moderate 
&sceptibility to 
frost action; mod- 
erately well 
drained. 

High to moderate 
susceptibility to 
frost action; mod- 
ately well drained 

Pond reservoir was 

Very rapid permea- 
bility in sub&r* 
tulll. 

Rapid permeability 
in substratum. 

- 
1 

Soil features affeoting- 

3mbankments, dikes; 
and levees 

Poor stability and 
susceptibility to 
piping in upper- 
most 15 to 40 
inches; porous 
material in sub- 
stratum. 

Poor stability and 
susceptibility to 
piping in upper- 
most 20 to 40 
inches; porous 
material in sub- 
stratum. 

- 

-- 

- 

Drainage of oropland 
and pasture 

Moderately well 
dra,ined;~lyoderate 
permeabd~ty in 
silty material; 
very rapid perme- 
ability in sub- 
stratum. 

Moderately well 
drained; moderate 
permeability in 
silty mrtterial; 
rapid perme- 
ability in substra- 
tum. 

estimates are based partly on test data in table 3 and 
partly on experience with soils within the Area and that 
gained in working with and observing similar soils in 
other areas. 

In general, the estimates in table 4 apply only to the 
soil depths indmxted in the table, but these data we rea- 
sonably reliable for soil material to a depth of about 5 
feet. 

Soil texture is described in table 4 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percent~ages of sand, silt, 
and clay in soil material that is less than 2.0 millimeters 
in diameter. “Loam,” for example, is soil material that is 
7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the soil contains gravel or other par- 
ticles coarser than sand, an appropriate modifier is added, 
as for example, “gravelly sandy loam.” “Sand,” “silt,” 
“clay,” and som,e of the other terms used in USDA tex- 
tural classificatmns are defined in the Glossary of this 
soil survey. 

In table 4, permeability is estimated in inches of water 
percolation per hour. The data are based on uncompscted 
soils from which free water ha,s been removed. The esti- 
mates are based largely on texture, structure, and con- 
sistence. 

Available water capacity, expressed as inches of water 
per inch of soil depth, is the capacity of a soil to hold 
mater available for use by most plants. It is the estimated 
amount of water held in a soil between field capacity and 
the permanent wilting point of plants. Available water 
capacity data in table 4 me based on 3 feet of usable soil 
for rooting depth. The roots of most crops in the survey 
area do not penetrate below this depth. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed as pH value. The pH value, and relative terms 
used to describe soil reaction, are explained in the Glos- 
sary. 

be 
Shrink-swell potential indicates the volume change to 

expected of a soil with change in moisture content. 

- 

- 

Irrigation Grassed mterways 

-__- 

Moderate perme- Highly erodible. 
ability; low water- 
holding capacity. 

Moderate perme- Highly erodible. 
ability; low water- 
holding capacity. 

Rat+ of the shrink-swell potential of the soils are not 
given m table 4, because all the soils in the Salcha-Big 
Delta Area have lam shrink-swell potential. 

Engineering Interpretations of the Soils 
Table 5 gives ratings of the soils according to their 

suitability as a source of topsoil, sand, gravel, and road 
fill. It also lists soil features that affect the sultability of 
the soils for several engineering practices. The ratings 
and other interpretations are based on test data in table 
3, on estimated soil properties in table 4, and on field 
experience. 

Most of the soils in the S&ha-Big Delta Area formed 
in silty or very fine sandy material that rangm from a. 
few inches to many feet in thickness. The smls on up- 
lands generally are underlain by schist bedrock. Depth to 
bedrock ranges from 40 inches to many feet in the Fair- 
banks, Mint?, and Saulich soils; from 20 to 40 inches in 
the Ste,eso souls; and from 5 to 20 inches in the Ester and 
Gilmore soils. On the alluvial plains, moraines, stabilized 
dunes, and in,outwash areas the soils generally are under- 
lain by loose sandy or gravelly deposits. Depth to the 
substratum ranges from 40 inches to many feet in the 
Bradway, Goldstream, Richardson, Salchaket, and Ta- 
nana soils; from 10 to 40 inches in the Jar&, Nenana, 
and Volkmar soils; and from 5 to 10 inches in the Chena 
soils. 

Topsoil refers to soil material, preferably rich in or- 
ganic matter, that is used as a topdressing on slopes,, em- 
bankments, lawns, gardens, and the like. The suitablhty 
ratings are based mainly on the texture and on the or- 
ganic-matter content of the soil. Well-drained silty soils, 
the best sources of topsoil, are well distributed through- 
out the survey area. 

The ratings for sand and gravel are based on the 
probability that mapped areas of the soils contain Sizable 
deposits of sand and gravel at a depth of at least 6 feet. 
Some soils have little or no sand or gravel in the upper- 
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most 4 or 5 feet. Yet, observations made in deep cuts and 
on knowledge about geology of the Area, indicate that 
many of these soils are underlain by sand or gravel. The 
ratings provided in table 4 do not reflect the quality and 
extent of the deposits nor the economic feasibility of re- 
moving the deposits. 

On alluvial plains in the survey area, some of the soils 
have a high water table or contain cobblestones or other 
stones that interfere with excavating sand and gravel. 
The Chena and Jarvis soils are underlam by well-graded 
gravel that commonly contains strata of sand, ,and this 
material can be excavated without difficulty. In addition, 
many areas of Salchaket soils contain gravel that can be 
easily obtained. 

On outwash plains rounded well-graded gravel gen- 
erallv can be excavated without difficultv from areas of 
Nen& and Volkmar soils. 

On moraines the gravelly mat.erial generally contains a 
higher percentage of fines than the gravelly material on 
alluvial plains and outwash plains. 

The upland soils generally are a poor souxe of gravel. 
Nevertheless, angular gravel derived from schist bedrock 
can be obtained from Gilmore soils near the top of‘ ridges. 

Road fill refers to soil material that is used to build 
embankments. The suitability ratings are based on the 
performance of soil material moved from borrow pits fqr 
this purpose. Factors that affect the suitability of a sol1 
for road filI are texture, available water capacity,, and 
depth to permafrost. Organic soils are rated unsuztable, 
soils that are shallow to permafrost are rated poor, and 
sandy and gravelly soils that lack permafrost are rated 
good. 

In places permafrost, or perennially frozen soil, is a 
major concern in the S&ha-Big Delta Area where the 
soils are used for engineering purposes. On uplands the 
subsoil is perennially frozen in the Ester and Saulich 
soils, which hue north-facing slopes, and in the sloping 
Goldstream soils in valleys along secondary drainage- 
ways. On alluvial plains and low terraces, large arec~ of 
Bradway, Goldstream, and Tanana soils are und,erlam by 
permafrost. If moss or other insulating vegetatmn is re- 
moved from the surface of these soils, the uppermost part 
of the permafrost thaws and commonly causes subsidence 
of the overlying soil material. Roads and structures con- 
structed on these soils are susceptible to uneven settl+g, 
unless special construction methods are used. These sods 
are always nearly saturated in the zone above the perme- 
frost in summer. If the excess water is not removes, 
especially along roads, even more irregular, settling ,IS 
likely because the hazard of frost heaving 1s severe in 
these soils in spring. In areas of Mint0 soils on foot 
slopes, irregular subsidence and the formation of deep 
steep-walled pits we likely because of the meltmg of 
underground masses of ice. 

Frost action in soils that have permafrost or that lack 
permafrost is a problem throughout the, Area. Among 
the soil properties that influence frost act+on are texture 
and depth to the water table during permds of ffeeze. 
Although a precise correlation has not been estabhshed, 
only soils in the S&ha-Big Delta Area that contain less 
than 3 percent of material finer than 0.074 millimeter 
(No. 200 sieve) are believed to be nonsusceptlble to heav- 
ing by frost. None of the soils in the Area fplly meet 
this requirement. The well-drained soils on allumal plains, 

outwash plains, moraines, and stabilized dunes have a 
~ravel1.y substratuq, ilnd they generally have low poten- 
teal frost action. Sods that formed in deep silty and very 
fine sandy material and that have permafrost and a high 
water table have high potential frost action. 

The factors that affect pond reservoir areas are those 
features and qualities of undisturbed soils that affect their 
suitability for mater impoundments. Of importance are 
soil properties that affect seepage. Excessive seepage is a 
major concern in constructing reservoirs and farm ponds 
in the S&ha-Big Delta Area. Lining with impervious 
material generally must be done. Throughout most of the 
survey area. the soils are silty and fine sandy mat~erial. 
They generally are not well suited to embankments, be- 
cause they are highly susceptible Tao piping. Movement of 
water through the silty and fine sandy material is likely 
to form subsurface channels that can rapidly drain a 
pond. 

Artificial drainage for farming is feasible on some of 
the somewhat poorly drained and poorly drained mineral 
soils. Costs rend estimated benefits of drainage systems, 
however, should be carefully considered before construc- 
tion. It generally is more economical to clear and improve 
the better drained soils that are suitable for crops than it 
is to make extensive improvements on met land. An ex- 
ception to this is the Tsnana soils, where drainage is im- 
proved after clearing and subsequent recession of the 
permafrost table. Dramage 0 Lemeta peats for farming 
is not feasible, because these soils are low in fertility and 
have undesirable physical characteristics for producing 
the crops commonly grown in the Area. 

The sloping soils in the Area are susceptible to severe 
erosion if the vegetation is removed. Careful planning 
and designing generally are needed to insure that ditches 
and waterways for the removal of runoff water are safe 
and adequate. Highway ditches in such soils as the Fair- 
banks and Minto are especially subject to washing unless 
they are kept in sod. Constructing diversions, waterways, 
and ditches with gentle slopes helps to kee 
forming, 

1 gushes from 
though structures may be nee ed m places. 

Farmin,p and stripcrppping on the contour and including 
grasses m the croppmg system are practices that help to 
control erosion on sloping areas. Keeping sod on areas 
where surface water concentrates also helps to control 
erosion. 

The silty well-drained soils on uplands, including the 
Fairbanks and Steese, are not well suited to the offroad 
movement of vehicles and heavy equipment, because much 
of the terrain is strongly sloping to steep. In addition, 
these soils are dusty when dry and slippery when met. On 
both uplands and alluvial plains, the soils that are under- 
lain by permafrost are wet throughout the summer and 
can be traversed only by vehicles designed to operate in 
wet weas. The well-drained soils on outwash areas and 
alluvial plains, including the Salchaket, Jar&, and Ne- 
nana s&k+ generally can be traversed by vehicles and 
heavy equipment after the ground has thawed in spring. 

Formation and Classification of Soils 
In this section the factors that have affected the forma- 

tion of soils in the S&ha-Big Delta Area are discussed, 
and important processes in the differentiation of soil 
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horizons are briefly described. Then, the current system of 
soil classification is explained, and the soil series repre- 
sented in the survey are placed in some of the categories 
of this system. The soil series of the Sal&a-Big Delta 
Area, including a profile representative of each series, are 
described in the section “Descriptions of the, Soils.” 

Factors of Soil Formation 
Soil is produced by the action of soil-forming processes 

on materials deposited or accumulated by geolqgic forces. 
The characteristics of the soil at any given pant are de- 
termined by the interaction of five major factors: (1) 
parent material, ,(2) climate, (3) plants and animals, (4) 
relief, and (5) tune. Also important are the cultural en- 
vironment and man’s use of the soil (6). 

Climate and plants and animals are the active factors 
of soil formation. They act on the parent material that 
has accumulated through the weathering of rocks and 
slowly change it into a natural body with genetically re- 
lated horizons. The &e&s of climate and plants and ani- 
mals are conditioned by relief. The soils in low-lying 
areas of the S&ha-Big Delta. area, for example, are 
quite different from those on the well-drained uplands 
because they have a permanently high water table. The 
parent m&e&l also affects the kind of, profile that can 
be formed and, in extreme cases, determmes it almost en- 
tirely. Finally, tune is needed for the changing of parent 
material into a soil. It may be much or little? but some 
time is always required for differentiation of sol1 horizons. 
Generally, a long time is needed for distinct horizons to 
form. 

Parent muteriaZ.-Parent material is the unconsolidated 
mass from which a soil forms. It determines the limits of 
the chemical and mineral composition of the soil. 

The soils in t,he Salcha-Big Delta. Area formed mainly 
in alluvial material a;nd loess. Both materials are mica- 
C~OUS because many of the rocks in the Area contain sig- 
nificant amounts of mica. Fairbanks, Gilmore, Nenana, 
Steese, and Volkmar soils, on uplands and outwash plains, 
are examples of soils that formed in loess derived, from 
glacial outwash. Jarvis, Tanana, and Salchaket so$ on 
broad alluvial plains along the major rivers of the Area, 
are examples of soils that formed in mater-deposited sand 
and silt derived primarily from glaciers. Minto soils, on 
foot slopes, formed mainly in silty material washed from 
nearby hillsides. The peats in the Lemeta series are in 
depressions on broad alluvial plains and in glacial mo- 
raines. 

C%i?nate.-The Area hss a continental climate char- 
acterized by long, cold winters and short, wwm summers. 
The total annual precipitation is only about 12 inches, 
about half of which falls as rain in summer. Winds are 
light in the northwestern pwt of the Area, but strong 
mmds are common in all seasons in the southeastern part. 
Uncultivated well-drained soils generally are moist 
throughout the summer, but they are likely to be dry if 
the ramfall is exceptionally low. Other soils in the Area 
are moist or met in summer. The soils in most cleared 
fields, however, are deficient in moisture part of the time. 

PZa& and a&&s.-All of the well-drained soils and 
most of the moderately me11 drained soils in the Area 
formed under vegetation that consists mainly of paper 
birch, quaking aspen, and white spruce. The somewhat 

poorly drained Tanana soils support st~nnted sta.nds of 
paper birch, quaking aspen, and white spruce t,hat are 
mixed with black spruce, tamarack, and willow. In sddi- 
tion, these soils have a dense cover of gr?sses, low shrubs, 
and moss. Some areas of the poorly dramed Goldstream 
soils and the very poorly drained Len&a. soils support 
sparse stands of trees that are mainly black spruce, but 
others are treeless. These soils hwe a ground cover of 
moss, sedge tussocks, and shrubs. 

Be&J.-In this survey area the influance of relief on 
soil development is strongest in its effect on natural drsin- 
sue. Soils on uplands that have north-facing slopes re- 
cave much less heat from the sun than soils that haTe 
south-facing slopes. Ester and Ssulich soils, for example, 
have north-facing slopes, and they generally are under- 
lain by permafrost and are always cold and met. In con- 
trast, most of the nearly level soils that have south-facing 
slopes lack permilfrost, and they are moderately well 
drained or well drained (7). Goldstream and Tanana. 
soils on broad, low, alluvial plains have a perennially 
frozen substratum, and these soils are somewhat poorly 
drained or poorly drained. In the well-drained Jarvis and 
Sslchaket soil;, which occupy slightly higher positions on 
levees along rivers, permafrost 1s deep or is lacking. 

Time.-A lollg time is needed for formation of soils 
that have distinct horizons. The length of time that par- 
ent material has been in place,generally is reflected in the 
degree of formation of the so11 profile. 

Only the southeastern part of the Salcha-Big DelttG 
Area has been glaciated, but all soils in the Area most 
likely have developed since the maximum glacial advance 
from the mountains to the south. Only the m&drained 
Fairbanks, Steese, Gilmore, and Nenana soils of the up- 
lands and outwash plains, on which loess is no longer 
being deposited, are mature. Soils forming in recent de- 
posits of alluvial plains are young and have not had time 
for horizon differentiation. The poorly drained soils on 
both uplands and alluvial plains show little horizon de- 
velopment. 

Classification of Soils 
Soils we classified so that we can more easily remember 

their significant characteristics. Classification enables us 
to assemble knowledge about soils; to see their relation- 
ship to one another and to the whole environment; and 
to develop principles that help us to understand their 
behavior and response to kinds of treatment. 

Thus, in classi&ation, soiLs are placed in narrow cat+ 
gories that aire used in detailed surveys so that knowledge 
about the soils can be organized and applied in. managing 
farms,, fields, and woodland; in developing rural areas; 
in engmeering work; and in many other ways. The soils 
are placed in broad classes to facilitate study and com- 
parison in large areas, such as countries and continents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (3) and later revised (16). The system 
currently used was adopted for general use by the Na- 
tional Cooperative Soil Survey in 1965. It is under con- 
tinual study. Therefore, readers interested in this system 
should search the latest literature available (15), (18). 
The soil series of the S&ha-Big Delta Area are placed 
in some categories of the current system in table 6. 
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TABLE R.-Classi&&n of soil series of S&ha-Big Delta Area 

Series 

Tanana, sandy 
subsoil variant. 

Volkrm-..-.. 

Family 

Current classification 

Coarse-silty over sandy or sandy- 
skeletal, mixed. 

Coarse-silty, mixed, nonacidm .--~.~.. 

Sandy,mixed, acid.m-.- ~.~..- 

Come-silty over sandy or sandy- 
skeletitl, mixed, nonacid. 

Subgroup 

Typic Cr opsamments _ 
Pergelic e 

...... 
ryaquepts ......... 

Typic Cryorthents----.-~-~~. 
Histio Lithio Cryaquepts--... 
Alfio Cryoohrepts.---.~-.~... 

Lithio Cryochrepts.. 

Histic Pergelio Cryaqueptsm... 
Histic Cryaquepts........~.. 

Typic Cryonuvents-.~~~..... Entisols....... 

Per&c Sphagnofibrists.. Ilistosolsmm-.-. 
Aeric Cryaquepts...... .-. ..~ Inceptisols-...- 

Typic Cryoohrepts----~~.~... Inoeptisols...-m 

Aeric Cryaqueptsm...- -.~ Inceptisols-..-. 

Typic Cryaflavents~~~.....~. 
Histio Pergelio Cryaquept,s..... 
Typic Cryochrepts...... 

Typic Cryaquepts. ~.-.. .- ..~ 

Aerio Cryaquepts 

-- 

-. 

Order 

Entisols--.--.., 
Inoeptisols..... 

Entisols. --. -. 
Inoeptisols----. 
Inocptisols---.- 

Inceptisols- 

Inceptisols--..- 
Inoeptisols..... 

1938 classification 

Great group 

Regosols. 
Low-Humic Gles 

soils. 
Alluvial soils. 
Humio Gley soils. 
Subarctic Brown 

Forest soils. 
Subarctic Brown 

Forest soils. 
Humic Gley soils. 
Humio Gley soils. 

Bog soils. 
Subarctic Brown 

Forest soils inter- 
grading toward 
Low-Humio Gley 
soils. 

Subarctic Brown 
Forest soils. 

Subarctic Brown 
Forest sails inter- 
grading to!vard 
Lm~Hum~c Gley 

Alluvial soils. 
Humio Gley soils. 
Subarctic Brown 

Forest soils. 
Low-Humic Gley 

soils intergrading 
toward Alluvial 
soils. 

Lo8;;lf.umic Gloy 

Subarctic Brown 
Forest soils int.er- 
grading to,ward 
I,o,~~Hum,e Gley 

The current sgstem of classification has six categories. 
Beginning with the broadest, these categories are,order, 
suborder, great group, subgroup, family, and series. In 
this system the criterm used as a basis for classification 
we soil properties that are observable and measurable. 
The properties we chosen, however, so that the soils of 
similar origin are grouped together. The placement of 
some soil series in the current system of classification3 par- 
ticularly in families? may change as more precise Infor- 
mation becomes available. The categories of the current 
system are briefly defined in the paragraphs that follow: 

ORDERS. Ten soil orders wx recognized. They are Enti- 
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols, 
Alfisols, Ultisols, Oxisols, and Histosols. The properties 
used to differentiate the soil orders tend to give broad 
climatic groupings of soils. Two exceptions, the Entisols 
and the H&owls, are present in many kinds of climate. 
The three soil orders represented in the S&ha-Big Delta 
Area are Entisols, Histosols, and Inceptisols. 

E&s& have few, if any, clearly expressed character- 
istics. In the Salcha-Big Delta Area, these soils are rep- 
resented by Typic Cryofluwlzts, whvhlch are well-drained 
stratified soils on alluvial plains; by Typic Cryorthents, 
which are well-drained clayey, loamy, 01‘ very gravelly 
soils; and by T&c Cyopsamvwnts, which are well- 
drained sandy soils. 

H&m& consist primarily of organic material. They 
are represented in the Salcha-Big pelta Area by Pergelic 
Sphagnofibrists, which are pcrennmlly frozen peats that 
formed mainly from fibrous remains of sphagnum moss. 

Zweptisols are soils in which the parent material has 
been mod&d. They have weakly expressed horizons. In 
the Salcha-Big Delta Area Cryaquepts and Cryochrepts 
are recognized. Typic Cryaquepts are g:ay or grayish 
brown in color and are mottled, characteristics associated 
with wetness. A&c Cryapuepts are brownish in color, in 
addition to mottling, a characteristic associated with wet- 
ness. Pergelic Cryapuepts are perennially frozen. They 
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are gray in color, and they commonly contain mottles. 
Hystic Cryaquepts have o, fairly thick accumulation of 
organic material on the surface, are gray in color, and 
commonly contain mottles. &?&tic Pergelic C~aquepts axe. 
perennially frozen. They have a fairly thick accumulation 
of organic material on the surface, are gray in color, and 
commonly contain mottles. &Xc Lithic Gyaquepts in 
this Area aire perennially frozen. They have a fairly thick 
accumulation of organic material on the surface and char- 
acteristics associated with wetness. Bedrock is at a depth 
of less than 20 inches. Typic Gyochrepts are well drained, 
and their surface layer and subsoil are brown. Lithic 
Cryochrepts are, well drained and have a brown surface 
;;{gsxnd subsod. Bedrock 1s at a depth of less than 20 

SUBORDERS. Each order is divided into suborders, pri- 
marily on the basis of those soil characteristics that seem 
to produce classes having the greatest genetic similarity. 
Suborders narrow the broad climatic range of the orders. 
The soil properties used to distinguish suborders are 
mainly those that reflect the presence or absence of wster- 
logging or soil differences that result from the effects of 
climate or vegetation. 

Gxwr GROUPS. The suborders are divided into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The horizons 
used as a basis for distinguishing between great groups 
are those in which (1) clay, iron, or humus have accumu- 
lated; (2) a pan has formed that interferes with growth 
of roots, movement of water, or both; or (3) a thick, 
dark-colored surface horizon has formed. The other fea- 
tures commonly used we the self-mulching properties of 
clay, soil temperature., major differences in chemical com- 
position (mainly calcnnn, magnesium, sodium, and potas- 
sium), or the dark-red 01‘ dark-brown colors associated 
with soils formed in material weathered from basic rock. 

SUBGROUPS. Great soil groups are divided into sub- 
groups. One of these represents the central, or typic, seg- 
ment of the group. Other subgroups, called intergrades, 
have properties of the &oup, but have one or more prop- 
erties of another great group, suborder, or order. Sub- 
groups may also be made for soils that have properties 
that grade to characteristics outside the range of any 
other great group, suborder, OP order. 

F~nxr~ms. Families are separated within 01 subgroup 
primarily on the basis of properties important to the 
growth of plants or to the behavior of soils when used for, 
engineering. Among the properties considered we texture, 
mineralogy, reactmn, soil temperature, permeability, 
thickness of horizons, and consistence. A family name 
consists of a series of adjectives preceding the subgroup 
name. The adjectives are the class nitmes for texture, 
mineralogy, temperature, and so on. 

Smxms. The series is a group of soils that formed from 
a pwticular kind of parent ma,teriaJ and ha,ve major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in arrangement 
in the profile. The soils are given the name of a geo- 
graphic location near the place where that series was first 
observed and mapped. 

General Nature of the Area 
This section is provided mainly for those who are un- 

familiar with the survey area. Factors discussed are 
physiography and drainage; geology; clinmte; vegeta- 
tlon; and settlement and development. 

Physiography and Drainage 
The northwestern part of the Salcha-Big Delta Area 

consists mainly of rounded hills and ridges. Most valley 
bottoms are narrow, but the alluvial plams along the 
Tanam and Salchz Rivers are broad and nearly level. 
Elevation in this part of the Area ranges from about 600 
feet on the Tanana River bottom to almost 2,000 feet on 
the prominent ridgetops. 

Glacial outwash plains and &uvial plains are domi- 
nant in the southeastern part of the Area. These broad 
nearly level tracts are interrupted by stabilized dunes 
and by a low moraine that extends into the Area xuth- 
east of Delta Junction. 

Extensive stands of aspen, paper birch, and white 
spruce grow on most of the well-drained sites. Dense 
stands of black spruce generally grow on sites mlwre 
drainage is poor, but mosses, sedges, and low-growing 
shrubs cover broad waterlogged areas. 

The entire Area is drained by the Tanana River and 
its tributaries. Streams that drain the un@aciated up- 
lands are relatively clear, but the major tributaries that 
flow from mountains in the south, as well as the Tanana 
River, are glacier fed and are heavily laden with silt and 
sand. Flood plains, alluvial plains, and low terraces 
bordering the major rivers and streams of the Area con- 
sist mainly of silty and fine sandy water-laid sediment 
over thick deposits of rounded gravel and sand. 

Permafrost in the Area is discontinuous (11). It gen- 
erally is at a depth of less than 30 inches in the thick 
silty sediment on alluvial bottoms, in upland drain?ge- 
ways, in areas where slopes face north, and in depresslons 
filled with. organic~ material. In these places the high per- 
mafrost table 1s preserved by a thick surface layer of moss 
or other vegetation that serves as insulating material. If 
this material is removed, burned, or disturbed, the perma- 
frost table recedes to a greater depth. 

Soils on uplands that have south-facing slopes lack 
permafrost, but on colluvial foot slopes large ice masses 
are buried in redenosited loess IL@). If the nxetation is 
removed, these ice masses melt,‘&d thennok&t forms, 
characterii6d by steep-walled pits and extremely hum- 
mo&y F&f. 

Geology 
The rounded hills and ridges in the northwestern part 

of the Area, north of the Tanana River, are a part of the 
unglaciated Yukon-Tanana Upland. The bedrock 1s 
chmfly Precambrian Birch Creek schist, but a few masses 
of granite and quartz diorite are exposed (4,10). Except 
for a few steep cliffs and blufl’s, most areas on uplands 
are covered by a mantle of silty micaceous loess derived 
chiefly from outwssh plains south of the Tanana River 
(13). This mantle of loess ranges from a few inches to 
many feet in thickness on r~@ of the bills and ridges. It 
generally~~ i,s~ thinner m places farther away from the 
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Tanana River and on the higher ridges. Much of the 
original loess mashed from the slopes, and it accumulated 
on foot slopes and in upland valleys. 

The geology of the sont,heastern part of the Area, south 
of the Tansna River, contrasts sharply with the unglaci- 
ated northwestern part,. Glaciem from the Alaska Range 
extended into tbis part of the Area during the Pleistocene 
em. As they retreated, large deposits of coarse sandy 
and gravelly material mre laid down by glncisl melt 
mater, and broad outwash plains were formed. These 
plains slope gradually toward the Tanam River to the 
north., Also included in the Area is stony and gravelly 
materml of the Delta moraine, which is just east of 
Delta Junction. This moraine is characterized by a. k&e1 
and kame topography of low relief. Low stabilized sand 
dunes occur on the outwash plains, especially next to flood 
plains of major streams. A large area of dunes borders 
the Shaw Creek Flats north of the mouth of t,he Delta 
River. 

Climate 3 
The S&ha-Big Delta Area. has a. continental climate 

typical of the Interior Basin of Alaska. The climate is 
characterized by ‘extrenie seasonal variations in tempera- 
ture and by low total precipitation. Table 7 provides 
temperature and precipitation data. compiled from records 
kept at Big Delta FAA (Fort Greeley) and at Eielson 
Air Force Base. Tablo 8 provides these data based on 
records kept at Richardson Roadhouse. Probability data 
for the occurrence of specified temperatures in spring 
and in fall shown in table 9 are based on records kept at 
Eialson Air Force Base and at Big Delta. The climatic 
data presented in these tables are considered representa- 
tive of the Salcha-Big Delta Ares. 

Soil temperature data are available for only the Big 
Delta Station. A summary of 14 years of data, based on 

=By HAROLD W. Swm, regional climatologist for Alaska, 
National Weather Service, U.S. De~.%artment of Commerce. 

TABLE 7.-Temperature and precipitation data 
EIELSOIU AIR FORCE BASE, ALASXU 

Precipitation Temperature 

1 I 

Two years in 10 will have 
at least 4 days with- 

- 

- 

-_ 

One year in 10 will 
have- 

Month 
i 

AWLW 
daily 

nrtximum minimum More 
than- 

Inches 
2. 07 
2. 10 
1. 57 
1. 58 
1. 66 
3. 15 
4. 44 
3. 58 
2. 97 
2. 98 
2. 00 
2. 44 

1;; 
-24 

-5 
22 
*f 

g 

-2 
-22 
-39 

0. 35 
.41 

..E 
2: :“4 
2. 41 
1. 9’3 
1. 20 

5.5 

2 
11: 64 

0.01 1. 32 

E 
2. 93 

iz 
1: 

80 
85 

2. 03 
.80 4. 91 
.7”: 3. 3. 65 17 

.?I: 1. 1. 91 20 
.09 1. 11 

13 1. 00 I- - - 
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the work of Aitken (I), is shown in table 10. As would 
be expected, the soil temperature and free-air temperature 

Temperature extremes in the survey mea. rmgs from 

trends in spring and in fall are relatively abrupt. This 
95” in ~nmmer to 63” below zero in winter. Readings of 

pattern gives little or no advance warning for the first 
10” or higher have been recorded for about 38 percent of 

freeae m fall; however, after the first freeze in fall, the 
the days in June, July, and Au-gust. A temperature of 32” 

downmxrd trend in temperature is rapid. 
or lower has been recorded for every month except July 
at E&on Air Force Base and at Big Delta, and it has 

TABLE S.-Temperature and precipitation data 
RICHARDSON, A~asxa 

Prec$itation Temperature 

, 
Two ymm in 7 will have 

at least 4 days with- 
Average 

daily 
linimum Maximum 

temlJerature t 
equ-al to 01‘ 

highor than- 

-30 
-36 
-26 

-4 

ii 

ia 
22 

-2: 
-38 

’ Trace. 
2 Loss than 0.5 day. 

TABLE Q.-Probability of specijfed temperatums in spring and in fall 
EIELSON AIR FORCE BASE, A~nsxa 

Dates for given probability and temperature of- 

Probability 
- 

-. 

- 

- 

- 

- 

- 

- 

.- 

- 

- 

- 

May 10 
May 8 
May 1 

September 14 
September 17 
September 26 

September 19 
September 23 
October 2 

September 4 
September 6 
September 11 

May 26 
May 24 
May 19 

August 29 
August 30 
September 3 

Spring: 
1yearin10laterthan.~---..-.--~.-.-.- .___ --. 
2 years in 10 later than..-..~--.--.----.-~.~~-- 

May3 
May 1 

5yearsin10laterthan~.--~-.--.-.~~-~..- .____ April24 April 25 

May 11 
May 9 
May 1 

September 20 
September 24 

September 14 
September 17 

October 3 September 27 

September 2 
September 5 
September 14 

May 31 
May 28 
May 19 

August 30 
September 1 
September 6 

Fall: 
1 year in 10 earlier than.---.--.--.- .__.... -. 
2yearsin10earlierthan..----.-.--.-- ____.. -. 

September 30 
October2 

5 years in 10 earlier than...-----~~-.--~-.~..-- October 12 
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Average sail tcmpcraturo in- 

bcxn n~o~~dcd for werv month of t,he war at Richnrdson. 
Differences in clcvntion and ten&n throughout the 

Arm account for xide variations in the length of the 
growing season. In some plwes the groming~season begins 
as early as mid-May and lasts as late as m&Scptember. 
In !I out of 10 years, the growing season is 110 days nt 
Ilig Delta. 106 days a,t E~elson Air Force I3nsc. and 88 
days at IGchardson, rhich is exposed to cold-air drain- 
age. Long periods of daylight, which promote rapld 
growth of most crops, compcnsntc for the short growing 
seasons. 

Annml precipitstion ranges from about 11 to about 16 
inches. Tbc distribution of rain in summer is fairly even. 
One-lmlf or more of t:he total annual rainfall comes in 
June, Jnlyl and August,. For short periods, honever, the 
supply of moisture 1s short because prccipit,ation in sum- 
mer OCCI,JY most1.v as shomvs. Tlumderst~orms t,hst may 
be nccompanicd 1)~ hail arc fairly common, but crops 
seldom iare dlanqcd. Total nnnnal snowfall ran,rrcs from 
a~bout DO inch III the southcm and centrnl parts of the 
Area t,o nbont 60 inches in t:he northern pnrt,. Snow gcn- 
crally covers t,hc ground from mid-October t,o mid-April. 

In summer surface minds are strong. They generally 
UC caused by lnrge pressure differentmls or accompany 
thunderstorms. Winds remking from large pressme dif- 
fcrent,inls nre local in nature and generally occur next to 
passes or valleys, thus forcing large volumes of an 
t,hrongb small areas. These minds lnst longer t,hnn those 
n,ssocint,ed vith thunderstorms. Winds nssocist,ed with 
thnndcrstorms occur t~hroqhout the Arm, but minds re- 
sulting from any om storm affect only B smnll part of the 
iZren at. any one time. IMh t,ypes of winds can be strong 
cnougb to erode tbc soil. 

Vegetation 
Most of the Snlchn-Big Delta Area is moodedl bnt large 

treeless tmcts are common. The st,ands differ in t,ype, age, 
rind density. Sharp boundaries betmccn stands of con- 
trnst,iny age and type freqnently resnlt from past forest 
fires: rind grndnal boundaries indicnl:e differences in en- 
vironmental influences. 

Pqwr birch (Bet& papyrifero): quaking aspen (Fop- 
&us twmuloides), and white spruce (Picea glauca) arc 
dominant on well-drained soils on uplands, on outwnsh 
plains, and on alluvial plsins (5: 9). On uplands, quaking 
aspen ge,nerally is dominant on soils that fxe south, and 
paper bmch generally is dominant on soils that face 
northeast and northwest. PJnck spruce (Rcea mariana) 
grows on many of the poorly drained soils on north- 
facing slopes and on alluvial plains. Cott,onmood, or bal- 
sam poplar, (Populus ?xdsamifera) is common on soils on 
nlluvixl plains along the major streams of t,he Arm, and 
tamarack (I;arix l&&m) grows in R few places where 
drainage is poor. Stands of bushy green alder (Alma 
crispa), thinleaf alder (Alms tenurfolia), md willow 
(So7;z spp) are xlong streams, on the cdgcs of muske,rrs. 
snd on a fern burned-over areas. Many poorly drained 
soils that have II high permafrost t,able am treeless. and 
they commonly bare a thick cover of moss, sedge tns- 
socks, and low shrubs. 

On well-drained soils the climax moody ve,vetnt,ion con- 
sists mainly of white spruce, but only IZ few remain: 
largely because of orcrcntt~ing and roidesprcad forest firm 
in the past,. Following repeated forest fires, firerneed, 
grasses, or shmbs invade burned-over areas. Pa,per birch 
md quaking aspen gram in almost pnre st,ands in places. 
but white spruce commonly is in t,he undrrst,ory. If white 
spnm is not disturbed, it, cvcntually replnccs the climax 
trees. 

Most of t,he trees in t,hc Arcs RR yours! but, st,nnds of 
paper birch and qmking aspen arc mntnre. or arc al)- 
pro~ching maturity-, in many plxes. especiirlly in soils on 
nplmds. At, an cst,im:rt~cd qc of !30! dominant and codomi- 
nnnt t,rees in t,hese st,nnds averqze nbmlt 70 feet in height 
and about 7 t,o 8 inches in dinmctcr at, hrenst, height f5J 
Tbr awrq-e gross merchantable volume in well-stocked 
stands is shout 2;OOO to 2,500 cubic feet per acre for birch 
and about 3,000 to 4,000 cubic feet per axe for aspen. 
Willow and alder commonly WC in the understory of es- 
t,ablished stands. 

Most of the plants, including trees, have a shallow root 
system. The roots of most plnnt,s are limited to the or- 
ganic mat,erinl on t,he snrfncc of the soil. Consequently, 
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mindthrow generally is a hazard. A few trees ara cut to 
provide lumber and logs for local needs. 

Wildlife 
Wildlife is abundant in the Salcha-Big Delta Area. 

Moose are the principal big game animal, but many black 
bear, a fern grizzly bear, and many smaller animals also 
live in the Area (14). A herd of more thaII 500 bison live 
near Delta Junction in winter. This herd originally con- 
sisted of about 30 head that were traIlsplanted from Mon- 
tana in 1928. 

Ducks, geese, and other migratory waterfowl use the 
Area as a stopover and nestmg ground. Upland game 
birds include sharptail grouse, spruce grouse, summer 
songbirds, and willow ptarmigan. 

Grayling, mxthern pike, salmon, and trout are in many 
of the lakes and streams. 

The kinds snd abundance of wildlife in the various 
parts of the Area depend largely on the type and condi- 
tion of habitat, which, in turn, is related to the kind of 
soil and land use. Distribution of wildlife in relation to 
the soil associations in the Salcha-Big Delta Area is 
briefly discussed in the section “General Soil Map,” a,nd 
the soils in each association are shown on the map in the 
back of this survey. 

Settlement and Development 
Alaska was settled by the Russians from 1741 to 1867. 

The settlements generally were confined to coastal areas; 
consequently, the interior of Alaska, inhabitated mainly 
by Athabaseax Indians, mas virtually unexplored during 
that period. Although a few fur traders and several 
groups explored the Area between 1850 and 1880, settle- 
ment away from the coast did not begin until after gold 
was discovered late in the 19th century. 

Shortly after 1900 Fairbanks became the principal 
center of population and activity. Men, supplies, and 
equipment were first transported to the region by river- 
boats alld barges by may of the Yukon River. About 1913, 
however, a wagon road, the Richardson Trail, was con- 
structed from Valdez to Fairbanks. This road, which 
roughly paralleled the present route of the Richardson 
Highway, passed through the northwestern part of the 
Salcha-Big Delta Area. Roadhouses and trading centers 
that were established along the Richardson Trail repre- 
sent the first permanent settlements in the Area. Mining 
for placer gold was a major activity on many of the 
streams during this period. By 1920 the e&y accessible 
deposits of gold were exhausted, and the populntion of 
the Area declined rapidly. 

With the construction of military bases and the Alaska 
Highway, which connects Fairbanks with Dawson Creek, 
B.C., a new period of development began in the Area in 
the 1940’s. Homesteading and the establishment of small 
businesses followed. 

Delta Junct,ion, the only incorporated city in the Sal- 
cha-Big Delta Area, is the largest trading center. In ad- 
dition, several businesses along the Alaska and Richard- 
son Highways cater to local residents and to travelers. 
No large industries are in the Area, but tourism and the 
military bases provide opportunities for business and 
employment. 

Several residents are engaged in farming. For the most 
part, however, income from farming is supplemented by 
other forms of employment. 

Farming 
The first significant demands for farm produds in the 

Tanana Valley came because of an increase in the num- 
ber of gold miners and prospectors who migrated to the 
Area at the turn of the century and as the result of rail- 
road construction in the early 1920’s. Most of the settlers 
were in Fairbanks, and farm products grown neaf there 
provided many of the settler’s needs. During this time 
hmited farming was done in the northnestern part of the 
S&ha-Big Delta Area along the Richardson Trail. The 
principal crops were hay and grain for horses, but a few 
vegetables were g?own and sold to operators of road- 
houses along the RIchardson Trail. 

Farm settlemel& were established in the Area follow- 
ing completion of military bases and the Alaska Highway 
during World War II. In the postwar period a number 
of s&lers, many of whom included veterans snd thexr 
families, moved to the Area to develop homesteads. Some 
of these families settled on or near highways, but most of 
the farm settlements were near Clearwster Lake east of 
Delta Junction. Because of the high cost of clearing and 
improving the land and the long time required to prepare 
the lalld for crops, most of the settlers had to supplement 
their farm income by meains of other employment. Many 
abandoned their homesteads and moved elsewhere to seek 
employment. 

Some of the settlers developed their homesteads and aire 
engaged in full-time farming, but their income still must 
be supplemented. Potatoes, small grains, and h?r+y v?gge- 
tables are the principal crops. In addition dauylng 1s a 
source of income on several farms. 
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Alluvium. Soil material, 

horizon.-The weathered rock material immediately beneath 
the solum: In mast soils this material is presumed to be like 
that from which the owrlying horizons were formed. If the 
material is Bmnvn to be different from that in the solurn, 
a Roman numeral precedes the letter 0. 

R layer.-Consolidated rock beneath the soil. The rock usunlly 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Loess. Pine-grained material, dominantly of silt-sized narticks, 
that has been depsited by wind. 
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Munsell notation. A sysiem for desigmting color ‘by degrees of the 
three simple variables-hue, value, and ehroma. For exalm1e, 
a notation of lOYR 614 is a color with a hue of lOYR, a Value 
of 6, and a chroma of 4. 

Nutrient, plant. *ny element taken in by a plant, essential to its 
growth and used by it in the production of food and tissue. 
Nitr”Pen. ~h”sDhollls. D”tassi”m. ealeium. magnesium. sulfur, 

merits obtained from the soil, and carbon, hydrogen, and oxyy- 
gen, obtained largely from the sir and water, are ,B.nt 
nutrients. 

Parent material. Disintegrated and portly weathered rock from 
which noi, haR formed. 

Permafrost. Layers of soil in which the temperatures permanently 
are at or below 0” C., whether the consistence is very hard or 
loose (dry permafrost). 

Relief. The elevations or inequalities of B land surface, considered 
collectim2ly. 

Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 mi,,imeters. Most land grains con- 
sist of cwatio, but they may be of a,,~ mineral composition. 
The textural class name of any soil that contains 85 percent or 
more mnd and not more than 10 percent clay. 

Silt. Individual mineral Barticles in a soil that range in diameter 
from the upger limit of clap (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tmal class is 80 percent or more silt and less than 12 percent 
day. 

Soil. A natural, three-dimensional body on the earth’s surface that 
su,x3orts nlants and that has pro&ties resulting from the in- 
tegrated effect of climnte and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

are as follows: V&I coanw se& (2.0 to 1.0 millimeter) ; 
coame 8mcl (1.0 to 0.5 millimeter) ; mediue~ salzd (0.5 to 0.25 
millimeter) ; film *aM. (0.25 to 0.10 millimeter) ; very filze 
swn& CO.10 to 0.05 millimeter) : silt (0.05 to 0.002 millimeter) ; 

St* 
peter) : IV (less‘ than 0.002 mi,,imet&): 

helow glow de& 
_.. _ 

Substratum. Technically, the part of the soil below the solurn. 
Surface soil. The soil ordinarily moved in tiliage, or its equivalent 

in uncultiaated soil, nbout 5 to 8 inches in thicliness. The 
plowed hlyer. 

Terrace (geological). An old alluvial glain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces 
are freuuentl called 8econd bottoms. as contrasted to flood 
plains, and are seldom subject to o&flom. Marine terraces 
were deposited by the sea and are generally wide. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillarg porosity and 
stable, granular structure. * soil in uoor tilth is nonfriable. 
hard, nonaggregated, and dificult to tili. 

Water table. The highest Dart of the soil or underlying rock material 
that is wholly saturated with water. In some places an upper, 
“P perched, water table may be separated from 8. ,o~er one by 
CL dry zone. 

Windbreak. Any shelter that protects from the wind. A vegetative 
windbreak is a strip of closely swced trees or shrubs that 
is Planted primarily to deflect wind currents and tbnr&v 
reduce 
and protect mops, 0 

soil Mowing, control snow drifting, conserve moisture, 
orchards, liwstock, and buildings. 
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1-800-457-3642 or by e-mail at helpdesk@helpdesk.itc.nrcs.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you may
also wish to contact our State or local office. You can locate the correct office and
phone number at http://offices.usda.gov/scripts/ndISAPI.dll/oip_public/USA_map.
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